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that man’s here again! | 
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ENGINEER 


This Armco Perforated Pipe in- 
stallation paid for itself in a short 
time by stopping “frost heaves”’, 
thereby reducing maintenance costs. 


¢ 
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MAINTENANCE 
COSTS " 


UP 200%" 


You highway engineers know from experience that maintenance 
is becoming more of a burden every year. And as one authority 
predicts—“Unless we start an effective program to reduce main- 
tenance costs, the time may come when there won’t be any money 
available for new construction.” 

That’s an alarming problem, to be sure. Yet, its solution is 
relatively simple. Experience proves that 80 per cent of all road 
surface failures are caused by wet, unstable subgrades. So once 
you get the water out and keep it out, your maintenance costs 
will return to normal. 

This fact has been proved on hundreds of miles of roads 
drained with Armco Perforated Pipe. Today these roadbeds are 
staying dry and firm without excess maintenance. And the travel- 
ing public is enjoying safer, smoother riding. Write for the 


complete story. Armco Culvert Mfrs. Assn., Middletown, Ohio. 


PERFORATED PIPE 


PREVENTS SURFACE BREAK-UPS..CUTS MAINTENANCE COSTS..MAKES ANY SURFACE LAST LONGER 
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THIS WEEK 


@ Sardis Dam is a pioneer in at least two ways: it is the 
first of several flood-control dams listed in the revised 
a flood-control plan, and it is a full-scale 
experiment in the use of delta soils for hydraulic fill. 


®@ Virginia Beach, the resort near Norfolk, has a summer 
population that is sometimes as large as 40,000. How 
engineers designed a sewage disposal plant to care for the 


maximum summer Sree as well as for a winter mini- | 


mum of 2,500 is told on page 47. 
@ Public relations again take their share of attention in 
News-Record’s columns in the article “Selling Good Will 
with Good Water.” This time it’s from the viewpoint of 
the privately-owned public utility. 


@ An engineer touches his torch to the unit price ques- 
tion—a subject that may be an inflammable heap of con- 
troversy. 
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THINGS TO COME 


Posuic RELATIONS in engineering will come in for some 
more attention in the next news-technical number, March 
30. Beginning with the statement that engineers are prob- 
ably the most inarticulate class of top-flight intelligents, 
Clifford Mosier of the Charleston (W. Va.) Gazette tells 
why an engineer should use public relations counsel as 
he would use legal and medical counsel. 


Becun TEN YEARS AGO as an emergency measure to pro- 
vide design data on Boulder Dam, the experimental labora- 
tory of the U. S. Bureau of Reclamation at Denver is now 
a vital routine design tool. Its story is scheduled for March 


Tuar ISSUE will also include abstracts of a number of the 
papers given at the San Francisco road meetings reported 
in the news-pages of this issue. 








‘ ENGINEERING NEWS-RECORD MARKET PLACE - 


ADD AN 


Lixtra Lifetime 


TO CONCRETE HIGHWAYS 


ONCRETE highways last 
longer, stay smoother and cost 
less to maintain when they are re- 
inforced with wire fabric. For the 
interlaced wires of steel bind the 
concrete together and help prevent 
cracking. Should cracks appear, 
their spreading is definitely re- 
tarded by the wire fabric. 
Construction men have found 
that the application of wire fabric 
is quick, simple and trouble-free. 
No skilled labor or special tools are 


AMERICAN 


required for installation. 

U-s-s WIRE FABRIC is made of high- 
yield-point cold drawn steel. The 
wires are closely spaced to provide 
uniform stress distribution. Avail- 
able for quick delivery in either 
sheets or rolls—in Electric Welded 
Rectangular or Square Mesh and 
in Triangle Mesh. Write us for fur- 
ther information. Our engineers will 
be glad to show you how U-S-S 
Wire Fabric can add an extra life- 
time to your concrete highways. 
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Yellowstone Compact 
Extension Urged 


Modification of a Congressional act 
of 1937, which permits Montana and 
Wyoming to negotiate a compact ap- 
portioning the waters of the Yellow- 
stone River, is urged in a report to 
Congress made by Clyde L. Seavey, 
representative of the United States on 
the commission negotiating the com- 
pact. Commissioner Seavey recom- 
mends that the act be amended to in- 
clude the State of North Dakota in the 
negotiations and that the time limit on 
the negotiations, now set at June 1, 
1939, he extended indefinitely. 

In his progress report, Seavey points 
out that much of the information neces- 
sary for the negotiation of a compact 
is not now available and more time is 
needed. Investigations so far made 





indicate that apparently the annual 
runoff for the Yellowstone Basin would 
be sufficient to meet all requirements 
if a comprehensive storage plan were 
put into effect. At present, however, 
water supplies are inadequate to meet 
the demand in dry years. 


Washington Passes 
Housing Act 


Enabling legislation permitting mu- 
nicipalities in the State of Washington 
to set up local housing authorities was 
passed this month, bringing to 34 the 
number of states which have such laws 
on their books. Authorities have been 
set up in all but two of these states 
and there are now, according to the 
National Association of Housing Off- 
cials, 225 local housing authorities in 
operation. 


GROUNDWATER OVERCOME IN UNDERPASS CONSTRUCTION 


Dasscarion late last month of this 
$265,000 underpass, built by the Cali- 
fornia Division of Highways under the 
Southern Pacific R. R. at Livingston, 
Calif., was made possible by overcom- 
ing serious groundwater difficulties. 
Preliminary investigation showed that 
groundwater would rise to within 16 ft. 
of the rails, whereas the roadway sur- 
face at the low point is 20 ft. below the 
rails. To prevent uplift action, the pave- 


ment was made 3 ft. thick at the low 
point and a system of drainage pipes 
was installed to intercept excess water 
and carry it to a 16-ft. sump whence 
it is pumped into a discharge line. 

An additional complication was pro- 
vided by the intersection of the road 
and highway with an irrigation canal. 
This made it necessary to reconstruct 
the canal as an inverted siphon 17% ft. 
below its normal grade. 


President to Ask 
Bigger Canal 


Considerable construction work 
is involved in defense program 
now before Congress 


Immediate construction of a third set 
of locks for the Panama Canal will 
shortly be urged upon Congress by 
President Roosevelt, according to in- 
formed sources in Washington. The 
step will ke urged as an essential part 
of the national defense program. 

Enlargement of the capacity of the 
canal has been under study for a num- 
ber of years and a report which, it is 
understood, will recommend this step 
is being completed by the Army Engi- 
neers. Adoption of this plan would 
automatically shelve proposals to dig 
a second canal, either in Nicaragua or 
Mexico. 

It is believed that the President will 
also recommend the construction of a 
new highway across the Isthmus of 

(continued on p. 34) 


Arkansas Avoids Clash 
With Federal Aid Rule 


Arkansas attorney-general Holt ruled 
March 13 that the state’s new con- 
tractor licensing law (ENR March 9, 
1939 p. 7), does not apply to con- 
tractors bidding on work financed en- 
tirely or partly with federal highway 
aid funds. The ruling relieved fears that 
the new law might jeopardize the state’s 
federal aid program. 

After the bill had been passed, at- 
tention of state officials was drawn to 
the fact that the license requirement 
might be in conflict with a U. S. Bureau 
of Public Roads ruling of last Novem- 
ber, that bidding on federal aid projects 
must be “free aud unrestricted”. Time 
before the adjournment of the state 
legislature was too short to permit re- 
peal of the law. Governor Bailey an- 
nounced before Holt made his decision 
that if the licensing act was held to 
apply to federal aid work, he would 
veto the still unsigned appropriation 
to finance work of the licensing board. 
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Construction Groups Meet 


In San Francisco 


Conventions of contractors, roadbuilders, and manufac- 
turers and distributors of equipment, together with Road Show, 
occupy construction week at Golden Gate 


Construction Week at the Golden 
Gate International Exposition was 
marked by four simultaneous conven- 
tions of construction groups and a 
Road Show larger and more substan- 
tial than those usually held in the off 
years between biennial major road- 
building shows. The American Road- 
builders’ Association, the Associated 
General Contractors of America, the 
Western Association of State Highway 
Officials, the Highway Industries Asso- 
ciation and the Associated Equipment 
Distributors held separate meetings 
during the week, with an attendance 
that included many men from Mid West 
and East in addition to the large num- 
ber from states west of the Rockies. 
Activity was divided between the con- 
vention sessions, the Road Show, and 
the Golden Gate Exposition on Treas- 
ure Island. 

The Road Show, occupying the three 
large exhibit spaces of the Civic Audi- 


torium, presented tractors and trucks, 
some distributors and mixing and proc- 
essing plants, in addition to smaller 
equipment and material, while shovels, 
scrapers and other heavy equipment 
were generally absent. Several opera- 
tive model machines attracted atten- 
tion. 

In the convention sessions, improve- 
ment of labor relations was a leading 
theme of discussion by the Associated 
General Contractors. The roadbuilders 
gave attention to soil stabilization, road 
safety, highway finances, superhigh- 
ways and many other subjects. The 
Western Association of State Highway 
Officials, which held its regular annual 
meeting in Reno recently, devoted the 
present meeting largely to local prob- 
lems. 

Individual summaries of the meet- 
ings appear below, while technical 
notes and abstracts of papers will be 
published in the March 30 issue. 


Roadbuilders’ Sessions 


With the convention slogan “High- 
ways of Tomorrow,” the American Road 
Builders Association held its 36th an- 
nual meeting in the Civic Auditorium 
of San Francisco last week. More than 
90 addresses, papers and committee re- 
ports were on the program. 

In harmony with the slogan, the 
opening highlight of the convention was 
a call by President Murray D. Van 
Wagoner, state highway commissioner 
of Michigan, for early construction of 
a super-highway network to provide an 
efficient, safe and economical road 
transportation system. A similar plea 
was made by Charles M. Upham, engi- 
neer-director of the Association. 

Extended attention was given to 
earth-road matters, which occupied sev- 
eral sessions whose full attendance re- 
flected the close interest that all the 
states are giving to soil stabilization and 
better fill construction. Much interest 
was displayed also in road _ safety; 
papers on accident records, better study 
of road location and details to elimi- 
nate dangers, highway lighting as a 
safety aid, etc., gave evidence of the 
study that is being given to means for 
reducing traffic accidents. Data pre- 
sented showed that, while accidents per 
unit of population are increasing, the 


number of accidents per vehicle-mile 
is decreasing. 


Superhighways and tolls 


President Van Wagoner opened his 
plea for superhighway construction by 
asserting that highway growth is lag- 
ging far behind motor vehicle growth, 
and by pointing out the need for lim- 
ited-access roads to modernize highway 
service. Cost estimates made in Michi- 
gan indicate that such roads, on a 
basis of adequate design, would run 
to $300,000 per mi. in rural districts, 
and $1,600,000 per mi. in city areas. He 
proposed a federal revolving fund of 
$1,000,000,000 maintained for 25 years 
and repaid in part or in whole through 
tolls or through a 1l-cent increase in 
the federal gasoline tax. 

Right-of-way widths of 1,500 ft. 
should be acquired, for controlled re- 
sale of the directly benefited land. The 
speaker suggested that the federal gov- 
ernment acquire tax-delinquent real es- 
tate, particularly in cities, for right-of- 
way and other federal purposes, such 
purchase to be handled through a Fed- 
eral Land Authority. 

Frank W. Clark, director of the Cali- 
fornia department of public works, in 
an address on California’s construction 
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policy on highways and other public 
works, spoke vigorously in favor of 
public ownership of utilities, including 
distribution of power from Shasta Dam 
and mentioned also that California’s 
governor has recommended that the 
operation and maintenance of the Cen- 
tral Valley project be taken over by 
the state when the Bureau of Reclama- 
tion has completed construction. He 
said that he favored federal aid to all 
political subdivisions, and that “I for 
one am in favor of national spending so 
that public improvements can be car- 
ried on.” 

Other important addresses were 
made by Mayor A. J. Rossi, of San 
Francisco, Dr. L. I. Hewes, deputy chief 
engineer of the U. S. Bureau of Public 
Roads, Charles H. Purcell, state high- 
way engineer of California, and Ed- 
ward P. Palmer, president, A.G.C. 

Mr. Palmer spoke of both public 
relations and labor relations as vital 
present-day problems of the construc- 
tion industry. Illustrating bad public 
relations he cited the common highway 
warning sign “Road Closed—Travel at 
your own risk” as creating needless hos- 
tility between public and roadbuilder; 
he added that contractors often are 
even more at fault. In respect to labor 
relations, he said that this problem 
presents the most exacting part of the 
contractor’s job today; “It calls for pa- 
tience and a certain abiding faith in 
human nature. Our biggest problem is 
to find how men can learn to live and 
work with each other.” 


Earth road problems 


Soil stabilization, leading present- 
day problem in the earth-road field, 
was discussed in a number of sessions, 
some of which were held jointly with 
the Western Association of State High- 
way Officials. Reports of field practice 
and films of field methods in building 
both soil bases and surfaces were pre- 
sented by representatives of all of the 
principal stabilizing materials, includ- 
ing asphalt, tar, bituminous emulsions, 
calcium chloride, portland cement and 
lignin. Large-scale soil stabilization 
work on the runways of the San Fran- 
cisco airport was described by A. J. 
Wehner, construction engineer at the 
airport, where material is mixed in 
place both by hand and by traveling 
mixer plant, and imported quarry-run 
material is treated in a stationary mix- 
ing plant. Theoretical and laboratory 
papers dealt with shear test data, use 
of the stabilometer, load transmission 
through pavements, and related sub- 
jects. Results of experiments on load 
distribution by _ stabilized-aggregate 
roadbeds 4 to 12 in. thick were reported 
by Prof. G. E. Hawthorn, of the Uni- 
versity of Washington, showing in- 
creased gain in distribution as the thick- 
ness was increased. 
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Said at A.R.B.A. Convention 


. . . I, for one, am in favor of continued national spending so that public 


improvements can be carried on. . 
Department of Public Works. 


.. Frank W. Clark, director, California 


. . . Efficient America has too long paid too high a price for this nightmare 


of traffic congestion . . 


. Murray D. Van Wagoner, president A.R.B.A. 


. .. At the present time labor relations is the most exacting part of the 
contractor’s job. It calls for patience and a certain abiding faith in human 


nature .. 


. . . It is foolish to attempt to build a substandard bridge . 


. E. P. Palmer, president A.G.C. 


.. A. J. Mee- 


han, senior bridge engineer, California highway department. 


. . . An act of God is most anything that a contractor runs into that makes 


him overrun his time limit . . 
highway department. 


. R. M. Gillis, construction manager, California 


. . . Despite the 1938 reduction in highway accidents it is quite evident that 


night traffic is still abnortaally hazardous . . 


way Illumination. 


. A.R.B.A. Committee on High- 


. .. An appreciable subsidy is being paid by users of the state highway 


system to the users of roads not on the state highway system . . 


. K. A. Mac- 


Lachlan, California Department of Public Works. 


. . . Modern road mixing machinery has taken the guess out of emulsified 


asphalt stabilization . 
Airport. 


Fill construction received much dis- 
cussion. Leading contributions were by 
T. S. Stanton, O. J. Porter, R. M. Gil- 
lis, F. N. Hveem and other representa- 
tives of the California highway de- 
partment, which has had 12 years of 
successful experience in building high 
fills without settlement by layer com- 
paction at proper moisture content. 
Drainage of subgrades under fills 
threatened by sliding was also dis- 
cussed. 


Safe roads 


Two sessions each were devoted to 
safe roads, to planning and to educa- 
tion. Safety problems received the most 
active discussion. Among the subjects 
dealt with were accident statistics and 
analyses, highway illumination, skid- 
ding, intersection design, ice control 
and guard rail construction. Commit- 
tees reported progress on most of these 
subjects. 

Road lighting was dealt with in a 
committee report on the subject and in 
a paper by William P. Bear, illuminat- 
ing engineer, Pacific Gas and Electric 
Co., San Francisco, both of which 
strongly urged lighting to cut down 
night accidents. 

Among other subjects of discussion 
were contract and specification clauses 
and their interpretation, by Floyd Booe, 
secretary-manager of the A.G.C. chap- 
ter at San Francisco, W. B. Brantley, 
chief engineer of the Georgia Highway 
Board, and Frederick Hoitt, secretary 
of the New England Roadbuilders 
Assn., Boston; ice control, by R. B. 


.. A. J. Wehner, construction engineer, San Francisco 





Traver, county superintendent of high- 
ways, Syracuse; bridges in relation to 
highway planning, by A. J. Meehan of 
the California highway department; a 
re-surfacing job at Sheboygan, Wis., 
by A. C. Droppers, county highway 
commissioner; and a report of experi- 
ence with drainage and leaching on 
Treasure Island, by Charles H. Lee, 
San Francisco. Paul Rynning, engineer 
of Jackson County, Ore., reported that 
centralized county road administration 
reduced costs 30 per cent below those 
of a district system, although the county 
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is 68 miles long and 48 miles wide. 

Separate sessions were held by the 
highway contractors’ division, the 
municipal officials’ division, and the 
county officials’ division, as well as by 
the California County Supervisors’ 
Association. 

Murray D. Van Wagoner was re- 
elected president and C. M. Upham 
was relected as engineer-director of the 


A.R.B.A, 
Western Highway Meeting 


Soil studies and safety were subjects 
of major prominence at the 18th an- 
nual meeting of the Western Associa- 
tion of State Highway Officials, held 
at San Francisco March 6 to 9 under 
the chairmanship of Charles D. Vail, 
Denver, and G. T. McCoy, Sacramento. 
In addition to three technical sessions 
of its own the association met in two 
joint sessions with the American Road- 
builders. 

Discussions, conducted on the round- 
table plan, were devoted to safety, soil 
mechanics and time limits on contracts, 
with opinions and experience contrib- 
uted in turn by each of the states 
represented. Particular interest cen- 
tered on soil mechanics, a topic which 
came up repeatedly in successive ses- 
sions. Some western states have in- 
tensive soil studies actively under way, 
others have just started (Washington 
has built a new soils laboratory); all 
states represented gave evidence of 
deep interest in the general subject. 

Officers elected for the coming year 
are Robert A. Allen, Nevada, presi- 
dent; B. G. Dwyer, New Mexico, vice- 
president; and E. C. Knowlton, Utah, 
secretary. The next place of meeting 
will be selected later by the executive 
committee. 


A. G. C. Annual Convention 


For the first time in its history the 
Associated General Contractors of 
America was addressed by a repre- 
sentative of organized labor at its 20th 
annual convention, held in San Fran- 
cisco March 6-11. The address of 
John Possehl, president of the Interna- 
tional Union of Operating Engineers 
and first vice-president of the AFL 
Building Trades and Construction. De- 
partment, marked the start of a series 
of discussions on labor relations that 
dominated the convention. As A.G.C. 
president E. P. Palmer remarked, the 
association has made a complete about- 
face in its attitude toward labor in two 
short years, for at the San Antonio 
meeting in 1937 a motion to consider 
labor relations as an association activ- 
ity was tabled under a storm of pro- 
test. 

Competition of WPA was also a 


much-discussed topic, and the conven- 
tion left no doubt as to the violent op- 
position of contractors to the invasion 
of WPA into construction of all types. 
A review of association activities over 
the past two decades, from the days of 
Garber, Cranford, Rogers, Bent and 
Winston down to the present, and a 
forecast of future activities received 
much attention. Legislation, both na- 
tional and local, was thoroughly dis- 
cussed. Nearly 800 contractors were 
in attendance. 


Labor relations 


Mr. Possehl pleaded for a better 
understanding between contractors and 
organized labor, as the welfare of 
both groups depends on the ability of 
contractors to get work and perform 
their operations at a profit. He de- 
clared that organized labor is opposed 
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NEW AND OLD OFFICERS OF THE A.G.C. 


Pst, PRESENT AND FUTURE officers of 
the Associated General Contractors of 
America arriving at San Francisco for 
the start of the association’s Twentieth 
Annual Convention. Left to right: Guy 


to WPA and is willing to help con- 
tractors in the fight against it. 

Discussing the shortcomings of or- 
ganized labor, Mr. Possehl stated that 
jurisdictional disputes are still with 
us, and no adequate machinery for 
handling them exists in the labor or- 
ganization. The international unions 
recognize the problems of contractors 
working in more than one place, and 
are now ready to deal with contractors 
on a state-wide basis, thus eliminating 
the objections of employers having to 
deal with different locals. 

In both the general sessions and the 
meetings of the highway, building and 
heavy construction divisions, the sub- 
ject of labor relations was thoroughly 
discussed. In the past two years many 
contractors who formerly worked open- 
shop have gone union wholly or in 
part, especially in highway and heavy 
construction operations. Not one com- 
plaint was registered by such contrac- 
tors against union labor; the opposi- 
tion to unionization came solely from 
those contractors who have not tried it. 
The Washington staff reported helping 
and advising many local chapters, 
groups and individuals requesting help 
in labor matters. Under mandate of the 
membership, the national staff and offi- 
cers cannot directly participate in labor 
negotiations except when requested, 
and even then their actions are not 
binding upon members who do not 
wish to be involved. A_ resolution 
rassed by the convention reiterated 
this policy, barring any possibility of 
blanket binding of members. 


F. Atkinson, San Francisco, new presi- 
dent; H. B. (Pat) Zachry, Laredo, 
Tex., new vice-president; E. P. Palmer, 
New York City, retiring president; Ed- 
ward J. Harding, managing director. 


The A.G.C. has long opposed day- 
labor operations, especially WPA, but 
never before with the bitterness dis- 
played at this convention. A strongly- 
worded resolution demanded the aboli- 
tion of WPA and substitution of PWA 
as the relief-work agency of the gov- 
ernment, and further demanded that 
relief-labor construction be done by 
the contract system. -Members from 
various states reported how WPA was 
taking over most of the public-works 
construction in their territories, buying 
equipment to enter construction di- 
rectly in competition with contractors, 
and even reported cases of “high-pres- 
sure” selling of projects to local au- 
thorities by WPA engineers. Opposition 
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was expressed both by resolution and 
reports to the Byrnes bill proposal to 
merge all relief and public works con- 
struction activities of the federal gov- 
ernment in one department. 

In two states, Texas and New Jersey, 
contractors have worked out with public 
officials a plan of WPA-contract work, 
whereby the WPA furnishes all labor 
and up to $6 per man month of ma- 
terials, while the contractor provides 
the supervision, equipment, operators 
and remaining materials, bidding the 
work the same as for usual conditions, 
and working under the direction of the 
awarding authorities. Delegates from 
both states reported the plan to work 
satisfactory as a temporary expedient. 

In contrast to the denunciation of 
WPA and day-labor operations, the 
convention by resolution commended 
the public works department of the 
Procurement Division, the Corps of 
Engineers, the Bureau of Reclamation, 
Bureau of Public Roads, Bureau of 
Yards and Docks and the Veterans Ad- 
ministration as regular federal depart- 
ments using the contract system of con- 
struction. Secretary Ickes, head of the 
PWA, was also commended. 


Future prospects 


In his annual report Managing Di- 
rector Edward J. Harding reviewed the 
past two decades of A.G.C. activity, es- 
pecially the fight to preserve and con- 
solidate the association in a period of 
declining construction markets, general 
business depression and competition 
from relief organizations. The A.G.C. 
has weathered the storm, he declared, 
and is now in a stronger position than 
it has been for years. Legislative activ- 
ity will be a major item in the A.G.C. 
program. 

Several speakers outlined the future 
of contract construction, but a paper 
by Lynn Atkinson, Los Angeles, created 
most interest. Atkinson advocated the 
building of elevated or depressed super- 


A.G.C. Convention Briefs 


. . . Construction must be allowed to use its ingenuity if it is to render 
that service for which it exists .. . E. J. Harding, managing director A.G.C. 


. . . Contractors and labor have never been close enough to understand 


each other. We work together yet we fight together . 


Union of Operating Engineers. 


. » John Possehl, Int. 


. . . This A.G.C. convention would perform a patriotic service by emphat- 
ically requesting that the government, presumably the Federal Committee on 
Apprentice Training, get the facts as to the available supply of trained me- 


chanics in relation to our war needs. . 


committee A.G.C. 


. W. J. Barney, chairman apprentice 


. . . Why should we not have as good city highway systems as we have 
county and state highway systems? ... Lynn Atkinson, contractor, Los 


Angeles. 


. . . We need to recognize the relief problem. Why can’t contractors help 


develop a program to use relief labor? . 


. . H. W. Morrison, contractor, Boise. 
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hightbays through congested metro- 
politan areas as a major market for 
future construction and the best means 
of relieving the hazardous congestion 
of city traffic. He declared that city 
highway traffic has been neglected, that 
we run 1939 cars over 1919 streets, and 
that the American public demands re- 
lief from its antiquated street traffic 
facilities. His program for elevated 
highways was endorsed by the conven- 
tion in a resolution, as was the con- 
struction of superhighways between 
cities. 


Diversion condemned 


To maintain highway construction, 
the convention passed a resolution con- 
demning diversion of gasoline taxes and 
called for a federal aid program for 
each state equal to the gas tax and 
other highway revenue of the individual 
states. 

H. E. Foreman, assistant managing 
director, urged A.G.C. members to fight 
the so-called merit rating plan for 
unemployment insurance premium pay- 
ments, stating that it is entirely unfair 
to construction with its seasonal and 
intermittent employment. 

W. J. Barney, chairman of the ap- 
prenticeship committee, forecast a dis- 
astrous shortage of skilled workmen in 
construction when the volume nears 
normal level. A survey of ten crafts by 
his committee indicated the need of 
270,000 replacements annually to main- 
tain proper strength in these skilled 
trades, while actual replacement is 


only 42,000. 


New officers 


Guy F. Atkinson, president of the 
Guy F. Atkinson Co., San Francisco, 
was elected president of the association 
for 1939. H. B. (Pat) Zachry, Laredo, 
Texas, was chosen vice-president. Under 
the new plan of having a representa- 
tive of each of the three divisions in 
the twelve geographical districts on the 
board of directors. 36 new directors 
were elected. 


Land Purchase Delays 
Grand River Project 


Construction on the $20,000,000 
Grand River project in Oklahoma is 
being delayed by difficulties which the 
Grand River Authority is experiencing 
in securing the necessary land and 
right-of-way. The authority’s offers for 
outright purchase are being generally 
refused by land owners, and condemna- 
tion proceedings so far instituted have 
resulted in awards in many cases 
greater than the price asked by the 
land owner. It now appears that the 
total land cost of the project will con- 
siderably exceed the original estimate. 
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The Grand River Authority is build- 
ing a 152-ft. high multiple arch dam 
at Pensacola (ENR Feb. 16, 1939 p. 
222). The 51 arch sections, each span- 
ning 24 ft., will be flanked by an 
860-ft. long gravity ogee spillway and a 
450-ft. concrete gravity non-overflow 
section. A power house built in the 
river channel below the dam will gen- 
erate 64,000 kw. 





Bureau of Reclamation photo 


SHASTA SHOOFLY TUNNEL 
HOLED THROUGH 


W éncsan broke through the last 
barrier in the railroad relocation tun- 
nel around the site of Shasta Dam 
early this month, and the opening has 
now been brought to its full 28-ft. 
height and 26-ft. width. The tunnel is 
being lined for its entire length with 
18 to 21 in. of concrete. 

Shasta Dam on the Sacramento River 
in California, part of the Central Valley 
project, will block the main-line track 
of the Southern Pacific Ry. In order to 
permit construction to proceed on the 
dam while a permanent relocated line 
is being built for Southern Pacific, the 
Shoofly Tunnel is being driven under 
the abutments of the dam. It will be 
used by the railway for about two years 
until the permanent new line is com- 
pleted and later will be used to divert 
the flow of the river. 


Highway Industries Group 
te-elects Parrish 


At its meeting during the construc- 
tion week at San Francisco, the High- 
way Industries Association re-elected 
William M. Parrish, International Har- 
vester Co., Chicago, as president, H. N. 
Schramm as vice-president, and George 
F. Schlesinger as secretary and treas- 
urer. 
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LABOR NOTES — 


(CConstmichon of the new $2,000,000 
Pennsylvania Avenue Bridge over the 
Anacostia River at Washington, D. C.. 
has been almost completely halted by 
a dispute between A.F.L. unions of 
pile drivers and reinforcing rod work- 
ers as to which union should be as- 
signed the work of cutting off the 
ends of reinforcing rods used in con- 
crete piles. The Penker Construction 
Co. is contractor on the job for the 
District of Columbia. 


Tue North CARo.ina state highway 
and public works commission is having 
trouble finding a sufficient number of 
qualified draftsmen and engineers. The 
higher salaries paid by private firms 
and by various federal agencies have 
caused a number of men to leave the 
state service recently according to 
W. Vance Baise, chief engineer of the 
commission. 


° e . 


Detached Auto Trailer 
Is Legally a Building 


An automobile trailer is legally a 
building when it is detached from an 
automobile, the federal district court 
at San Antonio held Mar. 7. The case 
arose out of an attempt to collect on an 
insurance policy for a death caused by 
the burning of a trailer; the policy 
specified that payment would be made 
only for death caused by the burning 
of a building. The court held that the 
insurance company must pay. 


Alabama and Rhode Island 
Adopt Civil Service 


Passage of civil service acts this 
month by the legislatures of Alabama 
and Rhode Island brought 8,000 state 
employees under the merit system. 
The Alabama law covers all state 
departments and includes a_position- 
classification plan, a salary and wage 
schedule, systematized promotion and 
transfer, and in-service training of em- 
ployees. The Rhode Island act is un- 
usual in providing for open competitive 
examinations for the state personnel 
director. 

Adoption of civil service by these 
two states brings to fifteen the number 
of states operating under a merit sys- 
tem law. At present, civil service meas- 
ures for state or local government are 
pending in seventeen state legislatures, 
while in Minnesota and North Dakota 
state civil service acts have already 
passed one house of the legislature and 
is pending in the other house. 
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WASHINGTON 
HIGHLIGHTS 


Special reports by Paul Wooton 


Crnuns who worked on construc- 
tion of the Panama Canal are declared 
eligible, upon retirement, to receive 
annuities based upon their rate of pay 
and length of service under the terms 
of a bill which passed the Senate Mar. 
8 and which has still to be acted upon 
by the House. Service on the Isthmus 
for three or more years between 1904 
and 1914 is required in order to receive 
benefits under the bill. 


Hearincs have started on the annual 
non-military appropriation bill for the 
War Department before a subcommit- 
tee of the House appropriations com- 
mittee. It is understood that the Army 
requested $195,000,000 for expenditure 
on river and harbor improvements and 
flood control during the fiscal year end- 
ing June 30, 1940, but that the figure 
was reduced by the Budget Bureau to 
$110,000,000. A group of some 50 
Congressmen has organized informally 
for the purpose of restoring the ap- 
propriation to the full amount re- 
quested. 


PERMANENT establishment of the Na- 
tional Resources Committee, already 
proposed by Senator Hayden (ENR, 
Mar. 9, 1939, p. 3), is also called for in 
a bill introduced by Senator Wagner. 
Wagner’s measure would re-establish 
the Federal Employment Stabilization 
Board which was set up in 1931 and 
abolished in 1934. The board, which 
would take over the functions, records 
and personnel of the present National 
Resources Committee, would be charged 
with drawing up a continually revised 
program of federal public works ex- 
tending six years into the future. It 
would act in an advisory capacity only 
and would report to the President. 


THE REQUEST for an appropriation of 
$5,000,000 to finance construction of 
water conservation projects in dry areas 
which the President made last year 
has been renewed in a letter to Speaker 
Bankhead of the House. The money 
would be allocated to such departments 
of the federal government as the Pres- 
ident might designate and would be 
supplemented by WPA labor. 


Neary 10 per cent of federal govern- 
ment employees under civil service in 
the month of January, 1939, were en- 
gaged in construction work of various 
kinds, including buildings, naval ves- 
sels, highways, and other activities, 
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according to a report by the Civil 
Service Commission. A total of 863,911 
persons were on the civil service rolls, 
of whom 83,317 were classed as con- 
struction personnel. 


Larcest volume in a decade of small 
residential construction is expected on 
the strength of steady gains in the vol- 
ume of applications for mortgage insur- 
ance by the Federal Housing Adminis- 
tration. During the week ending March 
4 such applications marked a new all- 
time high of $26,263,496, or nearly 
$5,000,000 per day, as compared with 
$21,425,892 for the preceding week 
and $17,613,402 for the correspond- 
ing week of 1938. Over 70 per 
cent of this volume represents new 
construction. Since the first of the year 
mortgage applications have totalled 
$163,807,405, as compared with $72,- 
516,837 during the same part of 1938. 


Bacterial Reduction 
Tried in Dump 


The city of Chicago has begun ex- 
periments with a patented process for 
the use of thermophilic bacteria to pre- 
vent nuisances arising from the city 
dump. The bacteria, incorporated in a 
mixture of gypsum, limestone dust, 
peat, molasses, and wood ashes, are 
mixed with each load of garbage be- 
fore it is dumped and at the end of 
each day are spread over the top of 
the day’s dumping. 

The bacteria begin at once to con- 
sume the garbage and to multiply. 
Their action generates a heat of 160 
to 170 deg. which destroys vermin in 
the garbage while at the same time the 
reduction of the garbage by the bac- 
teria prevents odors. 

The city is trying the process at two 
of its dumps under a $6,000 appropri- 
ation voted recently by the city council. 
If the experiment is successful, it is 
expected that the process will be used 
at other city dumps. 


High Point Hydro Project 
Is Licensed 


The Federal Power Commission has 
granted a 50-year license to the City of 
High Point, N. C., to build a 30,000- 
hp. hydro-electric development on the 
Yadkin River near Styers Ferry. The 
city is required to begin construction 
by June 1 and to complete the project 
in three years. 

The commission found that the proj- 
ect will affect commerce on the Yadkin 
River and therefore that a license was 
required. 

The High Point project will con- 
sist of a dam about 80 ft. high and 
2,520 ft. long, providing usuable stor- 
age of about 231,000 acre-ft. 
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Arizona Ratifies Compact 
Subject to Condition 


By act of its legislature Arizona on 
March 3 conditionally ratified the Colo- 
rado River or Santa Fe compact for 
apportionment of water of the Colorado 
River between the upper basin and 
lower basin states. The condition is that 
a tri-state agreement be concluded be- 
tween California, Nevada and Arizona 
for apportionment of the lower basin’s 
share of the river’s flow. 

The Colorado River Compact, drawn 
up in 1922 at Santa Fe by a conference 
of representatives of the seven states 
of the basin, with Herbert Hoover par- 
ticipating for the federal government, 
was subsequently ratified by all of the 
states except Arizona. It allots 7,500,- 
000 acre-ft. of water per year to Wyom- 
ing, Colorado, Utah and New Mexico, 
the states above Lee Ferry, and 8,500,- 
000 acre-ft. to the three states below 
Lee Ferry, Nevada, California and Ari- 
zona, with provision for future appor- 
tionment of any surplus water. In the 
Boulder Canyon act Congress subse- 
quently made all the rights in water 
stored by Boulder Dam subject to the 
compact. 


Plans Are Announced 
For Niagara Bridge 


Details have been announced for the 
bridge which the Niagara Falls Bridge 
Commission proposes to build over the 
Niagara River at Niagara Falls, N. Y., 
to replace the Falls View Bridge which 
was carried out by ice a year ago. 
Designed by Waddell & Hardesty of 
New York City and Edward P. Lupfer 
Engineering Co. of Buffalo, the pro- 
posed bridge will be about 1,450 ft. 
long, with a main span consisting of a 
960-ft. steel arch. The 58-ft. wide bridge 
will carry four lanes of traffic plus a 
10-ft. promenade on the side of the 
bridge facing the Falls and a catwalk 
along the center, elevated 4 ft. above 
the bridge deck. 

The hinges of the arch will be 55 
ft. above low water, or about 29 ft. 
higher than those of the old Falls 
View Bridge. 

Plans for the new bridge call for a 
location 350 ft. north of the old struc- 
ture and for construction of broad 
plazas at each end. 

The right of the commission to con- 
struct the bridge is still being contested 
by the International Railway Co., 
owner of the wrecked bridge. The rail- 
way company contends that its fran- 
chise is still good and has announced 
its intention of replacing the Falls 
View Bridge. Both the commission and 
the railway company have already let 
contracts for borings. 
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Sewage Works Men 
Meet in New Jersey 


Interstate pollution compacts 
discussed and chemical coagula- 
tion progress outlined 


State compacts for the control and 
abatement of pollution are winning ac- 
ceptance as the most effective means 
of coping with the problem of inter- 
state waterway improvement, said Seth 
G. Hess, chief engineer of the Inter- 
state Sanitation Commission, at a meet- 
ing of the New Jersey Sewage Works 
Association on March 9-10. The speaker 
pointed out that following the forma- 
tion of the Interstate Sanitation Com- 
mission in 1936, to deal with New York 
Harbor and adjacent waters, has come 
the Delaware Basin Commission, and 
more recently a commission to control 
pollution in the Ohio River Basin. 
(ENR, Mar. 9, 1939, p. 858). 

Among the technical papers at the 
two-day meeting of the association was 
one by Willem Rudolfs, chief, division 
of water and sewage research, New 
Jersey Experiment Station, outlining 
research findings concerning activated 
sludge treatment, stream pollution, 
growth-promoting substances in sludge 
and recent developments in chemical 
coagulation. In connection with the lat- 
ter, he pointed out that pre-sedimenta- 
tion is generally neither detrimental nor 
helpful to clarification, except where 
lime and iron salts are used together; 
lime and ferric chloride can be added 
in either order, but addition of lime 
first is recommended. For the most 
economical use of the chemicals, very 
rapid mixing of coagulant and sewage 
is necessary. Air used for stirring and 
mixing during coagulation produces 
desired results more quickly, but ap- 
pears inferior to mechanical floccula- 
tors from the standpoint of clarification. 
It was also stated that the return sludge 
has some, though not extensive, clari- 
fying value. 

Officers elected for the coming year 
were: Edward Molitor, president; S. R. 
Probasco and H. Van Der Vleit, vice- 
president; Paul Molitor, Jr., treasurer; 
and Juhn R. Downes, secretary. The 
meeting, held in Trenton in cooperation 
with the New Jersey State Department 
of Health, was attended by about 250 
members of the association. 


Phillips Heads 
Equipment Distributors 


Associated Equipment Distributors, 
at its meeting on March 6 at San Fran- 
cisco, elected V. L. Phillips, of Kansas 
City, as president; Robert Nixon, of 
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Chattanooga and William Morgan of 
St. Louis, as vice-presidents; and A. C. 
Blaisdell, of Cincinnati, as secretary- 
treasurer. 


Former Highway Head 
Indicted in Minnesota 


N. W. Elsberg, former state highway 
commissioner of Minnesota, as well as 
Loren L. Allen, former maintenance 
engineer, J. T. Flannagan, former 
assistant maintenance engineer, and the 
S. J. Reader Co., Minneapolis contrac- 
tors, were indicted March 9 on charges 
of willful neglect of official duties. The 
indictments, brought by a Ramsey 
County grand jury at St. Paul, also 
charged false auditing and payment 
of claims and wrongful receipt of state 
funds. 

Elsberg, Allen and Flannagan were 
officials of the highway department un- 
til they were removed last January by 
the new Republican administration. 


PWA Jobs Moving 
On Schedule 


About 560 PWA-financed projects, 
federal and non-federal, have already 
been completed, representing a con- 
struction cost of nearly $20,000,000, 
the Public Works Administration an- 
nounced March 13. Of the 5,600 non- 
federal projects under construction at a 
total cost of $1,400,000,000, more than 
500 have been completed at a cost of 
about $15,700,000. About 60 of the 
1,829 federal PWA projects are fin- 
ished, representing $3,568,000 of the 
$196,431,000 federal PWA program. 

Bulk of the completed federal proj- 
ects have been sponsored by the Bu- 
reau of Reclamation, which put many 
of its projects under construction late 
last June, immediately after the pas- 
sage of the 1938 PWA act. 


Cross Named Consultant 
On Hospital Settlement 


Hardy Cross, professor of structural 
engineering at Yale University, has 
been selected by the board of directors 
of New Orleans Charity Hospital as 
the second consultant to study the re- 
ported settlement of the recently com- 
pleted hospital building. Last week the 
board appointed Karl Terzaghi, author- 
ity on soil mechanics. 

Appointment of both men has been 
approved by the Public Works Ad- 
ministration, which suggested that such 
a study be made after reports reached 
it that the building had settled as 
much as 9 inches. 


(371) 33 





OBITUARY 


Tuomas ‘A. PANTER, who has been 
serving as chief engineer for the joint 
Congressional committee investigating 
the Tennessee Valley Authority, died in 
Los Angeles, March 12. Panter had 
recently returned to California from 
Washington, after submitting his report 
to the committee. 


Jean C. Tacue, for 40 years an engi- 
neer with the Canadian Department of 
Public Works, died on March 8 at 
Rimouski, Quebec, at the age of 86. 
Tache retired some years ago, but since 
his retirement he had worked in Mon- 
treal, The Yukon, Chicoutmi, and Ri- 


mouski. 


Dona.p W. Ross, Montreal Construc- 
tion Engineer, died there March 3, aged 
66. Ross was a graduate of Massachu- 
setts Institute of Technology and in his 
earlier years had worked with the Bald- 
win Locomotive Works at Philadelphia 
and the Dominion Bridge Co. at Mon- 
treal. He was active in contracting work 
in Canada for many years as a member 
of the firm of Church, Ross & Company. 


E. P. J. Courvat, chief draftsman in 
the technical service of the City of 
Montreal died March 7. Courval had 
been with the city since 1910 and had 
been chief draftsman since 1919. 


James C. Barker, Memphis con- 
tractor, died there March 2 at the age 
of 57. 


E. J. Lee Rust, 61, president of the 
Rust Engineering Co. of Birmingham, 
New York and Pittsburgh, died in 
Birmingham, March 2. 


Joun P. Nortuey, a hydraulic engi- 
neer active in Toronto before the turn 
of the century, died in Hamilton, Ont., 
March 6, at the age of 81. Northey 
began his career as a hydraulic engi- 
neer in 1878 and sold his business to 
the Canadian General Electric Co. in 
1904. Since that time he has devoted 
himself to the invention and manufac- 
ture of a fog signaling device. 


Frank A. MEerRRIL, president of the 
Merril Co. of South Boston, Mass., 
died in Malden, Mass., March 10. 


JeremiAn J. Murpny, for 25 years 
assistant manager of the Buffalo Di- 
vision of the Great Lakes Dredge and 
Dock Co. died in Buffalo, March 5, 
aged 66. 


Rosert E. Orr, New York City gen- 
eral contractor, died in Yonkers, N. Y., 
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March 10, at the age of 51. Orr, a na- 
tive of Ireland, graduated from Cooper 
Union in New York City, in 1918. He 
served with the 15th New York Engi- 
neers during the war and after the war 
became a partner in the contracting 
firm of Mathieson & Orr. In 1930 he 
organized the Robert E. Orr Co. 


Frank J. Smrru, 58, who was super- 
intendent of construction at Grand 
Coulee Dam for Mason-Walsh-Atkinson- 
Kier under the first contract, died at 
Pendleton, Oregon, Feb. 26. Smith was 
credited with developing the belt con- 
veyor system which handled over-bur- 
den from the dam. He was superin- 
tendent of construction on the East Bos- 
ton Vehicle Tunnel. At the time of his 
death he had been making preliminary 
surveys for some gold dredging opera- 
tions. 


Patrick J. Deeny, an engineer in 
the Seattle city engineer’s office since 
1906, died in Seattle, March 2, at the 
age of 65. 


Joun H. Asner, who had held the 
post of county surveyor of Madison 
County, Ohio, for 25 years when he 
retired twelve years ago, died in Lon- 
don, Ont., March 3, at the age of 86. 


Jesse F. Jones, Memphis levee con- 
tractor, who has been a partner since 
1918 in the firm of Jones & Rodgers, 
died in Memphis, March 3, at the age 
of 56. 


CLARENCE M. Fievp, president of the 
Minneapolis civil engineering firm of 
Egan, Field & Nowak, died Feb. 27, at 
the age of 58. 


Rov McCo tt, former chief engineer 
of Nova Scotia and a graduate of the 
Royal Military College, was killed 
March 2 in a hotel fire at Halifax. 


Rosert R. Murray, formerly on the 
engineering staff of the Nova Scotia 
highway department, and recently engi- 
neer for the equipment firm of William 
Stairs Son & Morrow, was also killed 
in the fire at Halifax. Murray was for 
some years on the faculty of Nova 
Scotia Technical College. 


Crarence S. Cot, first city manager 
of Miami, Fla., and lately a member 
of the Miami Housing Authority, died 
recently at Bay Pines, Fla., aged 74. 
Coe, a graduate in 1889 of the Univer- 
sity of Minnesota, worked about fifteen 
years on various middle-western rail- 
ways and in 1905 joined the staff of 
the Florida East Coast Ry. As division 
engineer, he was in charge of the Key 
West extension of the line. During the 
war he served overseas as commanding 


-ENGINEERING NEWS-RECORD: 


officer in the 17th Engineers, with the 
rank of Colonel, and later was ad- 
visor to the Serbian government. It 
was after this assignment that he be- 
came city manager at Miami. 


President to Ask 
Panama Canal Changes 


(Continued from page 27) 


Panama, to be located outside of the 
Canal Zone. 

Other items of construction interest 
in the defense plan, which is embodied 
in half a dozen pending measures, in- 


clude the authorization of $23,750,000 
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for the construction and rehabilitation 
of buildings and utilities in connection 
with seacoast and antiaircraft defenses 
of the Canal Zone, already approved by 
both Houses, and authorization of twelve 
new naval bases for surface vessels 
and aircraft, which has been passed by 
the House and is now receiving Senate 
consideration. This is the bill which 
contains the controversial provision for 
the improvement of the harbor at 
Guam. 

In addition, a bill to authorize ap- 
proximately $50,000,000 in navy yards 
and other shore establishments is in 
preparation, and a number of minor 
measures have been introduced. 


CONTRACTS anp CAPITAL 


E,wciveeninc construction awards for 
the week, $46,449,000, are 27 per cent 
above a week ago, but 9 per cent be- 
low the volume for the corresponding 
1938 week. 

Cumulative awards for 1939 to date 
total $684,165,000, 20 per cent above 
the $568,427,000 reported for the initial 
ll-week period in 1938. 

Private construction for the current 
week is 90 per cent higher than a week 
ago, but 3 per cent below a year ago. 
Public awards are 6 per cent above 
last week, but 12 per cent below last 
year. 

In the classified construction groups, 
waterworks, bridges, industrial build- 
ings, commercial building and large- 
scale housing, earthwork and drainage, 
streets and roads, and unclassified con- 
struction are above their respective 
volumes for last week; and waterworks, 
sewerage, bridges, streets and roads, 
and unclassified construction top their 
1938-week totals. 


New capital for construction pur- 


ENR CONSTRUCTION VOLUME 


MILLIONS 
OF DOLLARS 
PER WEEK 


poses for the week, $8,344,000, is 93 
per cent lower than the total for the 
corresponding 1938 week. The current 
week’s total includes $8,044,000 in state 
and municipal bonds, and $300,000 in 
corporate security issues. 

New construction financing for the 
year to date, $478,809,000, is 42 per 
cent higher than the volume reported 
for the 1l-week period last year. 


CONTRACTS 


(Thousands of dollars) 
Week Ending 
Mar. 17 Mar. 9 me. 16 
1938 1939 1939 
$5,904 $3,748 $2,000 
26,810 23,582 26,942 
$32,714 $27,330 $28,942 
18,070 9,245 17,507 
TOTALS $50, 7184 $36, 575 $46,4 449 
Cumulative 


1939 ......(11 weeks)... ..$684,165 
(11 weeks)... . . $568,427 
Note: Minimum size projects included 
are: Waterworks and waterways peserks, 
$15,000 : other public works, $25, in- 
dustrial buildings, $40,000; other caeiaoe 
$150,000. 


NEW PRODUCTIVE CAPITAL 


Cumulative 
’ 1939 
11 Wk. 


Federal . 
State & Municipal 


Total 


public. . 
Total 


private. . 


NON-FEDERAL ... $205,309 
Corporate securities 90,364 32,137 
State & Mun. bonds 187,368 132,022 

.E.A. oO cs 15,631 
R.F.C. 2, 45 
P.W.A. allotments.. — 2,497 


U.S.H.A. loans .... 
FPEDERAL 


TOTAL 


$337,605 


25,474 
275,500 


$337,605 $478,809 


FHA MORTGAGES 


Week Ending 
Mar.12 Mar.4 Mar. 11 
1938 1939 1939 


$20,387 $26,263 $25,700* 


10 weeks). $203,491* 
1938 11 weeks). . . -$111,794 
° Subject to revision. 


ENR INDEX NUMBERS 


Index Base 1913 1926 
Construction Cost Mar... ..234. S 112.69 
Building Cost Mar... . . 196.4 106.20 
Volume Feb.. 187 82 


CAPITAL. 


Selected for 
appraisal ... 
Cumulative 
1939 








we 
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COMMENT And DISCUSSION 


Readers’ opinions on matters that concern the engineer 


Landfill Refuse Disposal 


Sir: Announcement of the landfill 
reasearch at New York University 
(ENR Mar. 2, p. 74) is encouraging 
to those concerned with municipal 
sanitation and economics. It is a 
worthy outgrowth of the article by 
E. J. Cleary on landfill refuse dis- 
posal in New York City. (ENR Sept. 
1, 1938, p. 270.) The article and 
the many letters pro and con (mostly 
pro) that were published in your 
columns during the year were a 
notable contribution to the literature 
of what the British call “municipal 
cleansing.” As long ago as 1913-15, 
Seattle, Wash., adopted the “sani- 
tary-fill” method of garbage and 
refuse disposal. Among other places 
that followed suit were Ottawa, Ont., 
in 1918, Dundee, Scotland, in 1928; 
and San Francisco (mentioned by 
Mr. Cleary) some five years ago. At 
Seattle, three comparatively new in- 
cinerating plants, built by the engi- 
neering department, were abandoned 
by the health department when it 
took over refuse disposal. This was 
remarkable in view of the predilec- 
tion of health departments generally 
for incineration. More notable still 
was the later action of the British 
Ministry of Health in sanctioning 
“controlled tipping” or refuse dis- 
posal on land. 

Far be it from me to decry incin- 
erators, especially now that their de- 
sign and operation is more and more 
generally put into the hands of com- 
petent engineers. But that it is not 
the only sanitary means of refuse 
disposal and may in some instances 
be the most costly appears to be 
shown by Mr. Cleary’s exposition of 
current practice in New York City. 

A factor that should always ap- 
pear in comparative estimates of the 
cost of refuse disposal by various 
methods is the length of haul to the 
sanitary fill, the incinerator, the hog 
farm or the reduction plant. Theo- 
retically, incinerators may be lo- 
cated in the center of refuse-collec- 
tion districts, thus giving a short 
haul. Practically, this is not always 
feasible owing to more or less senti- 
mental objections of property own- 


ers to the location of an incinerating 
plant nearby and to the more sub- 
stantial objection to the procession 
of garbage trucks to the incinerator. 
For these and other reasons inciner- 
ators are generally located in out- 
lying districts. In many cities sites 
for sanitary fills would require no 
longer hauls than for incinerators. 
It should be remembered that the 
capital outlay for incineration adds 
materially to a city’s bonded debt 
and that annual capital and operat- 
ing charges are high. Net revenue 
from heat utilization is uncertain. 
With sanitary fills waste land may 
be reclaimed with little capital out- 
lay. On marsh lands nuisances may 
be averted, including, in some cases, 
mosquito breeding. 
M. N. Baker 
Upper Montclair, N. J. 


Still on the Job 


Sir: May I call your attention to 
an error which I just noticed on p. 5 
of your issue of Feb. 9. Under the 
heading, “Pennsylvania Opposes 
Flood Control Program,” the state- 
ment appears, “Among those whose 
jobs were terminated . . . were 

Frederick H. Weed . . .” 

I should like to correct that state- 
ment. My job of division engineer in 
connection with the flood control 
work in western Pennsylvania has not 
been terminated. The statements as 
they appeared in the press in refer- 
ence to my name were in error. 

Freperick H. Weep 


Division Engineer 
Pittsburgh, Pa. Feb. 20. 1939 


Questionable Practice 


Sir: I wish to call your attention to 
an article which appeared in Engi- 
neering News-Record, Jan. 5, p. 30, 
describing the use of an aluminium 
pressure cooker to generate carbon 
dioxide from “Dry-Ice.” It was re- 
ported that engineers of the Tennes- 
see Valley Authority used this gas 
pressure for spraying paint. 

As manufacturers and sellers of 
“Dry-Ice” we condemn the publicity 
given such an application because of 
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the danger involved. In the hands of 
a competent engineer this hazard may 
be minimized, but there is no telling 
what may happen if cookers or other 
containers are used promiscuously 
for generating CO. under pressure 
from “Dry-Ice.” As you probably 
know, pressures as high as 850 lb. per 
sq.in. may easily be obtained from 
the sublimation of “Dry-Ice” in a 
confined space at ordinary tempera- 
tures. 

If it is at all possible, we would 
appreciate your advising your read- 
ers of the danger involved in this 
practice and to discourage its use as 
much as possible. After all, an ap- 
proved I.C.C. cylinder of carbon di- 
oxide can be bought at compara- 
tively small cost as against using a 
make-shift pressure container which 
may cause trouble. 


A. J. GRANATA 


Mgr. Applied Engineering 
Pure Carbonic, Inc. 


New York, N. Y., Feb. 28, 1939 


Sewage Disposal Progress 


Sir: With reference to your recent 
inventory of sewage disposal facilities 
(ENR, Jan. 19, 1939, p. 60), I would 
like to point out that while there has 
not been any very considerable prog- 
ress in the installation of treatment 
works in Massachusetts during the 
year 1938, plans have been recently 
approved by the Department of Pub- 
lic Health for sewage treatment works 
in 13 cities and towns to serve a total 
population of nearly 300,000. 

Also an investigation is under way 
at the present time with a view to 
treating the sewage now discharged 
into Boston harbor from 32 munici- 
palities with a total aggregate popu- 
lation (1935 census) of 1,850,652. I 
feel also that your readers should be 
acquainted with the fact that sewage 
from a very considerable percentage 
of our population is disposed of in 
tidal waters where there is no nui- 
sance or danger to the public health 
so far as careful investigation by 
sanitary engineers could show. 

Also I feel that a statement is due 
relative to our neighboring state of 
Vermont where there is practically 
no sewage pollution to any stream. 
I think you will find similar condi- 
tions in a large proportion of New 
Hampshire and Maine. 

ArTHurR D. Weston 


Chief Engineer, 
Department of Public Health 
Boston, Mass. 


TS eT On eT Pe ee 





36 (374) -ENGINEERING 


ENGINEERING NEWS-RECORD 


Copyright 1939, by McGraw-Hill Publishing Company, Inc. 
Volume 122, Number 11 

F. E. scuMitTtT, Editor w.G. BOWMAN, Executive Editor 

V.T. BOUGHTON, C. S. HILL, N. A. BOWERS, W. W. DE BERARD 

H. W. RICHARDSON, E. J. CLEARY, R. B. COLBORN, R. H. DODDS 


Editorial Offices at 330 West 42nd Street, New York 
MARCH 16, 1939 


AST WEEK’S ASSEMBLY of construction 
groups at San Francisco was the first compre- 
hensive foregathering of construction interests in 
six years, and it surpassed even the meeting at 
Detroit in 1933. Characteristically, it included no 
direct cooperation, yet the occasion brought men of 
different pursuits into contact, where they could 
become acquainted, and this contact may lead to 
developing closer sympathies. It is to be hoped that 
gatherings like that at San Francisco will take place 
again, and that construction men may acquire the 
habit of meeting together and learning to value each 
other’s opinions on the urgent problems of the con- 
struction field. 


A Lesson in Lighting 


] x Licutinc 200 miles of main road the state of 
New Jersey has accomplished a task that has a 
significance beyond this remarkable record of mile- 
age. As is emphasized in the account on a following 
page, the road-lighting activities were a cooperative 
work. In most cases, local participation was in- 
volved in state action; towns and counties went deep 
into scanty purses to contribute money as well as 
moral support to the state’s campaign for safety to 
night travel. This called for promotional work of 
the highest quality by the state highway department 
officials. It is important to note that the methods are 
simple; no vast promotional organization had to be 
built up; man-to-man conference and plain fair 
dealing brought a meeting of minds. Equal re- 
sources are open to any highway department that 
approaches its task with conviction of the value of 
highway lighting. 


Originality in Sewage Disposal 


Ons of the special problems of providing utility 
service occurs in the design of facilities that can 
cope with peak loads and yet be economically 
adapted to handling the average load. The problem 
probably reaches its greatest complexity at summer 
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resorts where peak population loads reach fantastic 
proportions. At Virginia Beach, for example, where 
a sewage disposal treatment plant has just been 
built, the year-round population varies from 2,500 
to 40,000. Here the designers were faced with an 
unusually difficult assignment—to provide treat- 
ment works which would function at top efficiency 
when the greatest flow load occurred, and yet could 
be operated with economy during the winter period 
when the flow was at a minimum. How these unusual 
conditions were met in a plant designed with special 
features of flexibility is described on page 385. 
The Virginia Beach plant, like the one recently 
built at Greensboro, N. C. (ENR Sept. 15, 1938, p. 
321) where textile wastes are treated, illustrates 
original thinking in the design of sewage disposal 
works to meet special conditions. 


Not Yet Settled 


Rarrication of the Colorado River compact of 
1922 by the state of Arizona, nominally accom- 
plished by legislative enactment two weeks ago, is 
coupled with a stipulation or condition that makes 
the ratification of questionable meaning. The con- 
dition is that California, Nevada and Arizona agree 
on their respective water rights in the river. Past 
attempts to frame such an agreement make it doubt- 
ful whether the condition can be fulfilled. Even if 
it is fulfilled there may be legal question whether 
the result will constitute a valid ratification. The 
fairest statement under the circumstances is that 
the long-pending controversy over Colorado River 
water is not yet settled. This is unfortunate even 
though no present issues depend on Arizona’s ratifi- 
cation. The development of comprehensive water 
plans for the Colorado River basin remains under 
a cloud of uncertainty so long as complete agree- 
ment of the states concerned has not been attained. 
Ratification of the compact without reservation 
would provide such agreement and would not ap- 
pear to jeopardize Arizona’s rights. 


For Continuous Structures 


Unri Professor Hardy Cross introduced his 
method of moment distribution for rigid frame 
analysis in his classic paper of nine years ago, inde- 
terminate siructures were rarely used in this coun- 
try. Despite their recognized advantages they re- 
quired more design labor than they were worth. 
Professor Cross, in effect, substituted arithmetic 
for calculus and made the continuous beam an 
article of commerce. Indeterminate structures are 
now used more often than they are avoided. As a 
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ae refinements in design procedure are 
at a premium and numerous designers have devel- 
oped variations of the Cross method that fit their 
particular needs or fancies to better advantage. 
In this issue we present one of these variations that 
goes farther than most in introducing a fundamental 
improvement. Like the Cross method, it is based 
upon a series of successive approximations but 
instead of balancing moments about a joint, section 
moduli, which are moments divided by a constant, 
namely working stress, are balanced. And since 
section modulus, or the necessary size of the beam, 
is the objective of the analysis, the method is quite 
direct. The usefulness of the article, however, rests 
not so much in its introduction of a new method as 
it does on the procedural application that Dean 
Grinter, the author, has worked out. By it a mini- 
mum of calculation is required and, most import- 
ant, the calculation gives the designer a continuous 
picture of the physical changes to which he is sub- 
jecting his proposed structure. Thus the method 
would seem to offer an opportunity to remove both 
some of the drudgery and some of the darkness 
from continuous beam design. 


yh TT. Y 
Che First Step 
UST TWO YEARS AGO a motion made at the 
San Antonio convention of the Associated Gen- 
eral Contractors of America to consider labor rela- 
tions as an association activity. was tabled in a storm 
of protest. Last week at San Francisco the associa- 
tion heard an international union president speak 
from the convention floor. These two incidents define 
the progress made by contractors in labor relations 
during the past two years. 

In these two years the contractors have seen 
unionization spread to heavy construction and 
highway work and to building activities outside of 
metropolitan areas. Many contractors have aban- 
doned life-long open-shop practices. Significant is 
the fact that not a complaint against union-labor 
operations was voiced at last week’s convention by 
contractors who had tried the system. 

The A.G.C. is handling labor relations on a sound 
basis, proceeding cautiously, trying to learn and to 
understand, and binding no member in any agree- 
ment who does not wish to be involved. On the other 
side, organized labor is showing tendencies to meet 
construction employers on a basis of mutual under- 
standing. 

Labor problems in construction are far from 
solved, but the desire for mutual understanding by 
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both constructors and labor leaders marks the first 
step toward better and more satisfactory labor rela- 
tions in the construction industry. 


Keep the Door Open 


BILL is now before the New York State legis- 

_ lature to amend the engineer license law by 
adding to the qualifications for license a two-year 
pre-engineering college course. Thus, the manda- 
tory college training to obtain an engineers’ license 
is to be increased to six years, the license board 
being granted discretionary power to waive the 
college training requirement in the case of men who 
can demonstrate to the board that they are other- 
wise qualified to be licensed. To keep the added two 
years from increasing the total training period, the 
revisions permit them to be counted as two years 
of practical experience and the years of practical 
experience have been cut to two. 

Most engineers recognize the difficulty of trying 
to give boys a sound training in the fundamentals of 
engineering in a four-year period without neglect- 
ing education in those liberal arts that help to give 
the student a broad approach to life’s problems, 
and many have advocated two years of general 
cultural training or even an academic degree as a 
preliminary to taking up the study of engineering. 
But such extensive training is something that can 
only be viewed as an ideal for a young man willing 
and able to devote that much time and money to 
scholastic pursuits; it is not a necessary require- 
ment to give a man ability to design safe structures, 
which is the sole objective of a license law. 

But there is another angle to this proposed 
change in New York’s license law. The six-year 
period of college training is made mandatory except 
in cases in which the license board in its discretion 
waives that requirement. This makes it possible for 
the license board to exclude from licensed engineer- 
ing practice all men who are not able to take a six- 
year college course. Set that fact over against the 
present strong movement to limit the number of 
young men who seek to become engineers, and the 
seriousness of what is now proposed as it affects 
the young man of limited means becomes evident. 
Under the guise of protecting the public against 
unsafe construction the profession should not ask 
the state to put in the hands of any board the power 
to close the doors of engineering to the young men 
who aspire to gain fame and fortune in its service. 
The measure of a man’s ability to design safe struc- 
tures should not be how or where he obtained his 
training but what he knows when he comes to the 
license board for examination. 
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FIG. I. THE DREDGE DISCHARGE LINES AT SARDIS DAM FORM A COMPLETE LOOP AROUND THE CORE POOLS. 


First Mississippi Flood-Control Dam 


Contents in Brief—Sardis Dam on a tributary of the Yazoo River in 
Mississippi adds the first headwaters detention reservoir to the modern 
flood-control works of the lower Mississippi River. Nearly 13,850,000 
cu.yd. of hydraulic fill in a 2}-mile earth embankment of 16,760,000 
cu.yd. forms a flood detention reservoir of 1,500,000 acre-ft. capacity. 
As the first of several flood-control dams listed in the revised lower- 
Mississippi flood-control plan and as a trial of delta soils for hydraulic 
fill the work has great experimental interest. 


arpis Dam is the first in a new 

order of structures for flood con- 
trol on the lower Mississippi River. 
Incidentally, next to Fort Peck and 
Kingsley (Keystone) dams it is the 
largest hydraulic-fill dam in the 
United States. But size is not of 
prime interest compared with the 
purpose of the work. This is unique 
in the long history of Mississippi 
River flood-control operations that 
in the last decade have developed 
strikingly unusual features. The pur- 
pose is to introduce flood detention 
into the present advanced develop- 
ment of levees, floodways and chan- 
nel straightening for confining flood 
flow. 


The general picture 
In the revised Mississippi River 
flood control plan (ENR April 4, 


1935) provision was made for sev- 


eral detention reservoirs on the upper 
tributaries of the Yazoo River which 
enters the Mississippi near Vicks- 
burg. Sardis Dam on one of these 
tributaries, the Little Tallahatchie 
River, will form the first reservoir of 
the system and have a flood-detention 
capacity of nearly 1,500,000 acre-ft. 
Geographically the dam is in Missis- 
sippi about 50 mi. south of the Ten- 
nessee line at Memphis, Tenn. The 
nearest railway towns are Sardis, 64 
mi., and Batesville, 11 mi. from the 
site. A construction road was built 
from Batesville. 

The valley of the Little Tallahat- 
chie is a little-developed flood plain 
well wooded in considerable areas 
but with limited large timber. The 
reservoir extends up the valley about 
30 mi. from the dam, with an area 
of about 92 sq.mi. Its total capacity 
is about 1,570,000 acre-ft. but a per- 


manent pool of about 92,000 acre-ft. 
will be maintained, reducing the 
flood-control storage to 1,478,000 
acre-ft. or about 94 per cent of the 
reservoir capacity. The permanent 
pool.will flood about 9,800 acres and 
it is planned to clear the land to 5 ft. 
above this minimum pool level; the 
remainder of the reservoir land area 
is to be left as it is. The reservoir 
capacity planned will control com- 
pletely the maximum flood of record 
at the dam site. 


Large dam required 


The dam, of course, is the main 
construction operation and it is a 
large one. The total fill is 16,760,000 
cu.yd. of which 13,815,000 cu.yd. are 
hydraulic fill. Next to Gatun Dam for 
the Panama Canal, Kingsley Dam 
under construction by the Central 
Nebraska Public Power and Irriga- 
tion District, and of course Fort Peck 
Dam, Sardis is the largest dam of 
record of the hydraulic-fill type. The 
dam and abutment dikes have a total 
length of 14,550 ft. (about 2} mi.) at 
crest elevation (312 ft. M.G.L.). The 
maximum height above streambed is 
117 ft. An outline plan of the dam 
is shown by Fig. 2, and Figs. 3 and 
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4 show two sections. In the stream 
the section, as shown by Fig. 3, is 
different from the typical section in 
including wider slopes and more par- 
ticularly an impervious blanket over 
the streambed fill. The upstream slope 
protection will be noted. This work 
will require 98,500 cu.yd. of gravel 
blanket and 390,000 tons of stone 
riprap. The stone will be supplied by 
the J. L. Shiely Co. of St. Paul, Minn. 
The riprap and gravel will be placed 
by the Forcum-James Co. of Dyers- 
burg, Tenn., and H. N. Rodgers & 
Son of Memphis, Tenn. Operations 
under these contracts are scheduled 
for the present season. 

A distinctive feature of the section 
is the toe-drainage ditch and cor- 
rugated pipe toe drains. Excavation 
for the ditch, about 900,000 cu.yd., 
was done by contract and the pipe 
laying and backfill were a part of 
the hydraulic operation by day labor. 
General details of the drain pipe 
system along the main dam are shown 
by Fig. 5. Other details of the fill 
are quite conventional except that 
the hydraulic fill of the core will 
stop about 10 ft. below the crest of 
the dam and the remaining wedge 
of earth to the crest will be rolled 
fill. 

The normal outlet for the reservoir 
is provided by control works at the 
south end of the dam. The particulars 
that perhaps should be noted are 
that the approach channel, which is 
largely under fixed pool level, has 
only a lining of rolled earthfill. The 
gate tower has four rectangular gates 
opening into a rectangular section 
which changes through transition sec- 
tions to a horseshoe section in the 
16x18}-ft. conduit through the dam. 
Flood overflow is provided for by a 
spillway around the north end of 
the dam. The design is of the chute 
type without crest control. The weir 
is curved and will be 400 ft. long 
with its top at El. +282 and at 
superflood reservoir pool level will 
discharge 132,000 sec.-ft. The dis- 
charge enters the river about a mile 
below the dam. 


Construction work divided 


The 


dam structures as outlined 


divide somewhat logically into abut- 
ment dikes, outlet, spillway and main 
dam embankment to which may be 
added preparation of the main dam- 
site. The special structures (outlet 
and spillway) were planned for con- 
tract construction and are being built 
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by contract. The abutment dikes and 
virtually all of the work of prepar- 
ing the site for the main dam em, 
bankment were also awarded to con- 
tract. Bids for the hydraulic fill 
greatly exceeded the 25 per cent 
differential allowed as compared with 
the estimate of the district engineer 
and this work was taken over for 
hired-labor execution. 

Functionally, the earthwork for 
the dam divides into rolled fill by 
contract, and hydraulic fill and inci- 
dental rolled fill by day labor. 
Roughly divided, the rolled-fill part 
of the work includes 3,680,000 cu.yd. 
of excavation and 2,945,000 cu.yd. 
of compacted fill. The hydraulic fill 
includes an_ estimated 6,493,000 
cu.yd. in the north wing of the dam, 
5,802,000 cu.yd. in the south wing 
and 1,520,000 cu.yd. in the closure 
section between the wing sections. 

The progress of work on the con- 
tract sections as of Jan. 6, 1939, was 
as follows: Rolled-fill abutment dikes 
and excavation, built by the Hooper 
Construction Co., Jacksonville, Fla., 
contractors, had been completed. On 
the spillway work by the same con- 
tractors about 14 per cent of the ex- 
cavation (320,000 cu.yd.) had been 
completed. On the outlet structures, 
E. J. Albrecht Co., Chicago, IIl., con- 
tractor, the completed volumes and 
percentages were: Excavation 438,- 
000 cu.yd. or 81 per cent; rolled 
fill 100,000 cu.yd., or 23 per cent; 
concrete 4,700 cu.yd. or 21 per cent, 
and pile driving 60 per cent. 


Controlled rolled fill 


The principal technical interest in 
the rolled fill lies in the control of 
materials, placement and compaction. 
In this regard the contractors con- 
tributed largely by providing ample 
and good equipment. The bulk of the 
excavation is in spillway and dike 
construction, and in preparing the 
emplacement for the main dam which 
consists of widely scattered opera- 
tions that vary from heavy rolled 
dike construction and toe-drain ex- 
cavation to shallow stripping and 
scattered patching. 

The variety and wide spread of 
the operations, incidentally, indicate 
the good reason for the. contractor’s 
variety of equipment. This included 
power shovels, draglines, elevating 
graders, _ tractor-trailer © wagons, 
trucks, sheepsfoot rollers, tractors 
and scrapers—about every type of 
general earth-handling machines and 
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particularly plenty of hauling units. 
In general the operations, after build- 
ing the cofferdikes, progressed from 
the south end, placing the larger 
south dikes and working north strip- 
ping, patching and trenching, pre- 
paring for the south wing hydraulic 
fill which was begun first. 

The requirements for placing and 
compacting rolled fill were uniform. 
Borrow areas selected by soil tests 
were designated and check tests on 
pit samples are made as the material 
is opened up. In the fill, the earth 
is spread in 6-in. layers with atten- 
tion to surface roughening for bond 
and other unusual precautions. Each 
layer is compacted by sheepsfoot 
rollers at optimum moisture content. 
Needle tests for density are made as 
often as necessary to check the com- 
paction being obtained. The sheeps- 
foot rollers are 1,200-lb. tractor- 
hauled machines with 7-in. legs and 
two feet per square foot of roller 
surfaces. Six passes of the roller are 
required and more if additional work 
is necessary. 

Roller compaction is employed in 
all places where it is possible; where 
it is impracticable the material is 
deposited in 2-in. layers and com- 
pacted by mechanical tampers. 


The hydraulic fill 


The hydraulic fill of the dam 
proper is being made in three parts, 
two wing sections and a closure sec- 
tion. Filling began in the south wing, 
Sec. 2, Fig. 6; the north wing (Sec. 
1) is now being pumped and the 
closure section (Sec. 3) will be filled 
when the outlet works are completed 
to take the river flow that now goes 
through the gap for the closure sec- 
tion. A rolled-fill core plug on each 
side of the closure gap holds the ends 
of the core pool in the wings. These 
barriers were built up part way as 
shown by Fig. 6 by the contractor 
for the rolled-fill operations just de- 
scribed, and are carried higher by 
rolled fill with the progress of the 
hydraulic fill in the wings. 

The fill material is sand and silt 
with a small per cent of clay and 
is being pumped by a hydraulic cut- 
ter-head dredge from a_ borrowpit 
downstream from the dam. The 
dredge was built on the site. It has 
two 3,000-hp. electric pumps with 
27-in. suction and 24-in. discharge 
lines. The pipe lines form a com- 
plete loop on each section of the 
dam and regulation of the fill 
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Tienes entirely by shutters 
in the pipe lines that encircle the 
core pool. Surplus pool water is 
handled: over the bank by pump 
barges. Distribution of fill and con- 
trol of beach and core formation fol- 
low modern practices but include 
none that are unusual. 

The progress on the hydraulic fill 
to Jan. 1, 1939, has been on Sec. 2 
(begun first) 5,500,000 cu.yd. placed 
bringing the shell to elevation -+-298 
M.G.L. In Sec. 1, 300,000 cu.yd. have 
been pumped including toe-drain 
backfill. In all, 45 per cent of the 
hydraulic fill in the main dam is 
completed. 


Direction of work 


Sardis dam is being built under 
the direction of Brig.-Gen. Harley B. 
Ferguson, president, Mississippi 
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River Commission. Lt.-Col. Raymond 
G. Moses, Corps of Engineers, is dis- 
trict engineer, Vicksburg, Miss., with 
Capt. W. H. Hastings as executive 
assistant. From 1936 until his death, 
Nov. 24, 1938, Major John B. La- 
Guardia, was project engineer in 
direct charge at the dam. He was 
succeeded by Capt. Karl B. Schilling, 
now in charge. 

The project was designed in the 
Vicksburg district office. The consult- 
ing engineers are W. H. McAlpine 
of the office of the Chief of Engi- 
neers, Washington, D. C. William 
Gerig of Arkadelphia, Ark., J. D. 
Justin of Philadelphia, Pa., and O. N. 
Floyd of Dallas, Tex. The late Louis 
C. Hill of Los Angeles, Calif., was 
a member of the board from the 
inception of the work in 1936 until 
his death on Nov. 5, 1938. 





Balcony Girder has Three Webs 


A. M. Younc 
Seattle, Wash. 


Design of a concrete girder of 84-ft. span departs 
from the conventional T section with notable success 


- IMPROVEMENT over the conven- 
tional concrete balcony girder 
of T-section was developed in work- 
ing out the design for the auditorium 
in the recently completed high school 
at Bellingham, Wash. where the re- 
quirement was for a clear span of 84 
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ft. A comparison of cross-sections 
showed that not only would a three- 
web girder have a much stiffer sec- 
tion for resisting torsion than would 
a T-section, but balcony framing 
could be arranged so that transverse 
moments produced by live loads on 
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F ig. 1. Dimensions and details of the three-web balcony girder in the Bellingham 


high school auditorium. 
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the cantilevers only would be re- 
sisted by the beams on the rear side 
of the girder which develop resisting 
reactions at the corridor wall. The 
unusual width of the three-web 
girder also has the substantial ad- 
vantage of directly carrying a con- 
siderable percentage of the total bal- 
cony floor load and shortening the 
spans of the cantilevers on the for- 
ward side as well as the upper and 
lower beams framing into the girder 
on the rear side. A basic assumption 
in the design of this girder is that it 
acts as a single unit; its three webs 
are so constructed as to distribute 
and equalize the loads. 

The girder has an overall length of 
88 ft.; is 12 ft. wide and 8 ft. deep. 
The top slab is 18 in. thick and the 
three 16-in. webs are spaced 4 ft. 
apart. Into this girder are framed the 
12-in. webs of the six balcony canti- 
levers, 14 ft. 24 in. on centers, in 
such a way that they constitute trans- 
verse diaphragms for the girder. Mid- 
way between the diaphragms are 
additional 8-in. cross webs. 

At mid span the balcony facia is 
19 ft. out from the girder and this 
distance increases to 30 ft. 8 in. at 
the auditorium side walls. Reinforc- 
ing in the girder webs consists of 
bars 2 in. square placed in four lay- 
ers of three bars each. The three bot- 
tom bars are straight and continue 
from end to end; the others bend up 
at 45 deg. to the top of the girder for 
web reinforcement. 

Calculations of girder stresses al- 
lowed for six ventilating duct open- 
ings of varying size located in the 
middle third of the span in all three 
webs. An opening 21 in. square also 
was required in the webs of one of 
the cantilevers a few feet out from 
the main girder. The 1:2:3 concrete 
mix was assumed to have a 28-day 
strength of 2,900 Ib. per sq. in. and 
was found to develop a cylinder 
strength of 4,400 Ib. per sq. in. 
Working stress for the concrete in 
flexure was 1,200 Ib. and for the in- 
termediate grade reinforcing 20,000 
Ib. per sq. in. 

The design has proved to be satis- 
factory in every way. The girder en- 
tailed more cost for form work and 
used more concrete than the conven- 
tion T-type but these items were far 
outweighed by the resultant economy. 

Floyd A. Naramore, Seattle, was 
architect of the building; the writer 
prepared the structural design. Hen- 
rickson-Alstrom Co. were contractors. 
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Pollution Control—By Whom? 


I. M. GLAcE 


Consulting Sanitary Engineer 
Harrisburg, Pa. 


and 


C. F. BRowNninG 


Public Health Engineer 
Health Dept., Washington, D. C. 





Contents in Brief—Question is raised as to why sole responsibility for 
the control of stream pollution should be fixed on state health depart- 
ments. The authors hold that the job is one for a board composed of 
representatives from conservation, recreation and other interests as well 


as health departments. 


oe familiar with public health 
progress in the last quarter cen- 
tury give well-deserved credit to the 
state sanitary engineers for their part 
in this achievement. They have done 
a notable job in promoting the use 
of safer water supplies and the abate- 
ment of stream pollution. But has 
not the time come to relieve state 
health departments of the sole re- 
sponsibility concerning the installa- 
tion of sewage treatment facilities? 
The abatement of sewage pollution 
is more than a health problem. 

Prior to 1910 when the necessity 
for the treatment of sewage was es- 
tablishing a feeble hold in the pub- 
lic mind, stream pollution abatement 
was almost entirely a function of the 
state health departments. In hundreds 
of cases sewage was being discharged 
untreated upstream from the intakes 
of public water supplies, and as a 
consequence typhoid fever was ram- 
pant. This condition of untreated sew- 
age discharge still exists far too 
widely. 


The major factor 


What then has been the major 
factor in the advancement of public 
health? The answer is, of course, the 
installation of water filtration plants 
and the almost universal use of 
chlorine as a disinfectant. Protection 
against sewage discharges has been 
secured mainly through the efficient 
treatment of water rather than 
through the abatement of pollution. 

The continued importance of pol- 
lution abatement in respect to public 
health is not to be minimized. But 
treatment of sewage is not the major 
health problem that it was before 
filter plants and chlorine disinfection 
were in such general use. It has be- 


come a problem in which a number 
of other factors or agencies are or 
should be concerned—economics, 
recreational use, aquatic life, flood 
control, irrigation, the elimination 
of nuisances, and esthetics. These 
other factors have always been with 
us but their importance has been 
obscured by the tremendously em- 
phasized health angle. 


Who makes decisions? 


Despite this vital change in sanita- 
tion and environmental conditions 
the administration of anti-pollution 
activities is still saddled almost en- 
tirely in this country on state depart- 
ments of health. To them is left large- 
ly the unpopular decision as to where 
and when sewage treatment works 
must be installed and the degree of 
treatment which is necessary. In 
many cases, consulting engineers 
seem to make the decision as to 
degree of treatment but it will be 
found that their judgment has been 
markedly influenced by the opinion 
of the state sanitary engineer. 

We protest this practice as being 
unfair to health departments and not 
in the best interests of pollution 
abatement nor of public health ad- 
ministration. This policy has resulted 
—generally speaking—either in no 
treatment because the state sanitary 
engineers are not convinced that 
money spent for sewage treatment 
will bring adequate returns in terms 
of protection of public health; or 
else in the installation of works de- 
signed to abate a visible nuisance 
with a degree of treatment insufficient 
properly to remove the undesirable 
condition. 

Because of the failure to recognize 
this basic change in environmental 


conditions there have been installed 
scores of so-called sewage treatment 
works which scarcely merit the name. 
The time is at hand to revise our 
standards on treatment and to be 
honest with our clients, the public. 
Let us advise them that adequate 
treatment is something more than 
screening and settling, and that the 
fullest and best treatment is none too 
much for the average condition; and 
lastly, that pollution abatement is not 
entirely a health problem. 

Above all let us remove from the 
shoulders of state health depart- 
ments the sole responsibility and 
burden of these ill-received decisions, 
namely, which communities shall 
spend their money for treatment, 
when they shall do so, and how much 
they shall spend. Let us place the 
responsibility where it belongs—on 
an agency where conservation, recre- 
ation, and industrial interests as well 
as public health men are repre- 
sented. This does not mean that the 
problem need be taken entirely from 
the health departments. The sani- 
tary engineers of these agencies are 
trained in the science of sewage 
treatment and to them should be 
assigned the duty of reviewing and 
approving the plans and projects. 
But they should not be required to 
say where, when, and how much 
treatment is necessary. 


What to do 


Several of the states have already 
recognized the fact that treatment of 
sewage and industrial wastes can no 
longer be considered solely a health 
problem and have established sani- 
tary water boards, conservation com- 
missions, and similar bodies in which 
a number of state departments, in- 
cluding the health departments, are 
represented. 

Obviously it is time for all the 
states to reach the same decision, 
to reorganize their anti-pollution ac- 
tivities and to amend and strengthen 
their pollution laws. 
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SAFETY LIGHTING ON WHITE HORSE PIKE FOR 52 MI. FROM CAMDEN TO ATLANTIC CITY, N. J. 





Safety By Lighting 


E. R. SHERBAUM 


Electrical Engineer, State Highway Department, Trenton, N. J. 





Contents in Brief—The New Jersey state highway department has 
made rapid progress in a campaign to reduce night accidents by lighting 
sections of road where darkness offers special hazards. Selected sections 
were set up as accident laboratories and accident occurrence before and 
after lighting was analyzed. A cooperative plan of financial and engineer- 


ing assistance to cities and counties is in active promulgation. White 


Horse Pike from Camden to Atlantic City, is lighted its full length. 


oo. PROVISION for high- 
way safety in New Jersey in- 
volves several activities—lighting is 
only one of them. But lighting 
is the activity that will be em- 
phasized now and the results, it is 
believed, justify this emphasis. In 
general the safety provisions include 
policing, highway lighting, traffic 
signals, divided highways, lane mark- 
ings, grade separations, guardrails, 
electric and reflectorized direction 
signs, white reflecting curbs, circles 
and all other known safety features. 

In the campaign against night ac- 
cidents, after studying all available 
data on the subject, the highway de- 
partment engineers decided to find 
out the actual relationship between 


highway lighting and the night-acci- 
dent rate in New Jersey. There did 
not seem to be available anywhere 
“before” and “after” data of this 
sort for exactly the same type of 
highway, under similar weather and 
traffic conditions and for the same 
months of the year. The department 
accordingly started what it chose to 
call its accident laboratories. 


What the tests showed 


Three stretches of state highway 
were selected as accident labora- 
tories. On these sections 24-hr. acci- 
dent patrols were inaugurated, three 
men alternating every eight hours, 
riding back and forth continuously, 
over about 5-mi. stretches, marked 


out in stations of 200 ft. so that acci- 
dents could be accurately spotted. 
Traffic counters were stationed at 
strategic locations to record traffic 
volumes, so that ratios of accident 
rate and traffic flow could be estab- 
lished. The men on accident patroi 
gather complete information con- 
cerning the accident, its cause, the 
condition of the car and driver, the 
weather, the condition of the pave- 
ment and all data pertinent to a 
proper analysis of the cause, and 
this information is forwarded fully 
to the main office in Trenton, where 
especially trained safety engineers 
carefully analyze the contributing 
factors and classify the accident 
under one of several well-defined 
types. 

In this way, the principal causes 
of the majority of the accidents on 
each type of road can be ascertained, 
which in turn permits various pre- 
ventatives to be prescribed, such as 
divided highways, white indented 
curbs, highway lighting, traffic sig- 
nals, signs, etc. 
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SAFETY BY LIGHTING IN NEW JERSEY 


(1) Belmar, N. J. with 250-cp. street lamps and (2) after 600-cp. lights 200 ft. apart had been installed. (3) White Horse 
Pike at Elwood, N. J. before light and (4) after modern lighting was installed. (5) Avon, N. J. with 250-cp. street lamps 
and (6) after 6000-lumen lamps 25 ft. high had been installed 200 ft. apart. 
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_... stretches of the highway 


system were selected for the experi- 
ments, because of the various types 
of construction that they represented 
and the different types of traffic that 
they carried. The data gathered and 
analyzed on each project are indi- 
cated in the accompanying tabula- 
tions. The lighted period has not 
been sufficiently long at this time to 
make absolutely conclusive deduc- 
tions, but by comparing the before 
and after data, the trends can easily 
be observed. 

So that comparative studies can 
be made of incandescent and sodium 
lighting, one mile of 6,000-lumen 
units has been installed on White 
Horse Pike at Absecon, and in addi- 
tion, fifty 6,000-lumen units are be- 
ing installed on Routes 2 and 6 at 
Bendix Airport, and 88 on Admiral 
Wilson Boulevard between the Cam- 
den Airport Circle and Twelfth St., 
Camden. On these installations, lu- 
minaires of various manufacturers 
have been placed alongside each 
other so that, in addition to the 
studies of the sodium vapor light 
itself, accurate cost data may be 
compiled on the products of the vari- 
ous manufacturers. 


Cooperative plan inaugurated 


In 1937, for the first time in the 
legislative history of New Jersey, 
Commissioner Sterner succeeded in 
having set aside $150,000 to give 
financial assistance in the way of 
reimbursement to municipalities for 
lighting improvement. After an in- 
formal conference with representa- 
tives of the municipalities and safety 
and lighting engineers, the consensus 
of opinion of the majority was that 
rather than distribute these moneys 
equally among all the municipalities 
where highway lighting on state 
highways might be required, sections 
of highways be selected regardless 
of municipal boundary lines, where, 
from a standpoint of traffic volume 
and accident frequency, it was felt 
that highway lighting would curtail 
the largest per cent of the vast 
number of accidents. 

The necessity for the lighting of 
traffic circles, underpasses, bridges 
and important intersections was 
taken for granted, as these were 
easily recognized as potentially dan- 
gerous and, with the exception of the 
last, the state highway department 
bears the complete cost of installa- 
tion and maintenance. 
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In the case of important intersec- 
tions and sections of straightaways 
where either the night-accident rate 
or the traffic volumes warrant it, the 
highway department shares with the 
county or municipality the installa- 
tion and maintenance costs of such 
installations as can be justified. 

Under this policy, if on any sec- 
tion of the state highway system the 
state highway engineers find ab- 
normal traffic congestions or high 
night-accident frequency and it is 
believed that, for increased safety, 
uniform highway lighting is essential, 
then they provide lighting to the 
degree where “normal darkness” is 
eliminated. 

From studies recently completed 


PROJECT NO. 1 


New Jersey Route 25— Elisabeth to Newark Viaduct. 
Length, 3.33 mi. On Aug. 1, = ae units were 
turned on, using 400-cp. lamps centers, and on 
No. 1, 1937, the were Sane to 200-ft. and the 
lamp sizes to 250-cp. The observations were as follows. 
400-cp.— 400-ft. centers 


Accidents any te Traf. 
Non. 
weal Fatal 16 om 
Unlighted — Day 82 1 44,500 
"AUS. 1 to Oct. 31, 1936 Night 20 0 
hted — Day = 0 50,700 
Aug. 1 to Oct. 31, 1937 Night 28 1 


The traffic volume in 1937 increased 13.68 per cent, and 
the night accidents increased 40 per cent. 


250-cp.— 200-ft. centers 


Accidents Avg. Traf. 
Von- ol.— 
Fatal Fatal 24 hr. 
Unlighted — Day 57 0 63,800 
Jan. 1 to July 31, 1937 Night 61 3 
_ Day . : 70,200 
an. 1 to July 31, 1938 Night 5 


The traffic volume in 1938 increased more ys 10 per 
cent, » west accidents decreased and fatal night eceidents 


iminated. 
abnormal six-lane dark-surface roadway 


u ity to motorists or- 
di traveling at hi Spel on this highway at night 
time. intensity of these lamps has now 


— Jan. 1, 1937 to 138 2 
i= an. Richt ie : 
Li le Day isl 3 58,611 
30, 1 74 2 


46 per cent in 1938; 
decreased 26 8 et a 1 and 


ee NO, 3 


<0 (White Harze — Absecon to 
units were ey ay 1m ni Ov Say 1 i ewe 
observations 


lamps on 

The were a8 i $ 

Accidents Any Traf. 

Non- ol. — 

Fatal Fatal 16 hr. 

Unlighted — Day 14 0 9,300 
May 24 to Sept. 24,1937 Night 18 3 

aoe 8 12,680 
ay 24 to Sept. 24,1938 Night 18 0 

accident were cminted ring {hs period. Duro ; 

Fourth of July holidays, for the first time ie 

suvtah of Resto 6S experieneed an ” accident 

for not a single night accident was 


ii 
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by the state highway accident labora- 
tory, it was found that 2,500-lumen 
lamps, staggered about 200 ft. apart, 
using 25-ft. mounting heights and 
approved highway lighting fixtures, 
on mast arms of sufficient length to 
bring the unit at least 3 ft. over the 
edge of the paved roadway, produced 
sufficient illumination on __light- 
colored pavements to silhouette ob- 
jects on the highway sufficiently to 
permit an automobile driver obeying 
the state motor vehicle laws to oper- 
ate a car in good condition in com- 
parative safety. 

Many municipalities, where instal- 
lations were contemplated, volun- 
teered to enter into contracts with 
the highway commissioner on the 
basis of obtaining as state aid the 
equivalent cost of 2,500-lumen lamps 
and then increasing the lamp sizes to 
4,000 lumens or 6,000 lumens, as 
they deemed necessary, or were able 
to pay for. It was generally con- 
ceded in the case of municipalities 
that as the additional hazards exist- 
ing were created by local automobiles 
and pedestrians entering or leaving 
the highway, the municipality should 
share in the cost of eliminating the 
hazard. It was also felt that it should 
provide light on the highway at least 
on a par with the light furnished on 
other streets of equal importance, in 
return for the local taxes collected, 
particularly where there was im- 
proved real-estate fronting on the 
state highway. 


Longest lighted road 


The lighting of the White Horse 
Pike, New Jersey Route No. 43, from 
Camden to Absecon, has been re- 
cently completed, and is now the 
longest continuously lighted section 
of highway in the United States. On 
this 52-mi. section traversing 22 
municipalities, there are installed 192 
units of 6,000-lumen capacity, 196 
4,000-lumen units, and 812 2,500- 
lumen units (all incandescent) of 
the new “acorn” type luminaire; also, 
24 6,000-lumen sodium units of dif- 
ferent types were installed in adjoin- 
ing sections near Absecon, so that 
comparisons of the various fixtures 
could be easily made. This lighting 
is paid for partly from state highway 
funds and partly by the municipali- 
ties through which the route passes. 

In addition to the 1,200 lighting 
units on the White Horse Pike, about 
4,800 incandescent units are under 
contract to be installed in various 
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municipalities under state-highway- 
reimbursement programs. Plans have 
been completed for installing, before 
the summer of 1939, additional 
safety highway lighting units at 
every important county road and 
state highway intersection in the 
state. This program will complete 
the installation of lighting units 
throughout the state at all important 
crossroads and in the congested areas. 

In sixteen counties where modern 
state-highway safety lighting installa- 
tions have been made, the highway 
death toll at night in 1938 was 191 
less than the previous year for the 
first eleven months. Records dis- 
close 154 persons died, 2,538 were 
seriously injured in 2,831 accidents 
in 1938, as compared with 345 
deaths, 3,191 seriously injured in 
3,504 accidents during the 1937 
period, a decrease of 60 per cent 
in deaths, 26 per cent in injuries 
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and 23 per cent in accidents. An 
impressive contrast is that the fatal- 
ities, injuries and deaths in the day- 
time on these same sections of the 
state highway system remain about 
the same. In the remaining five 
counties where lighting installations 
were not made during 1938, the 
deaths, persons injured and accidents 
were not materially reduced in the 
daytime or nighttime period. 

There has been an actual saving 
of $76,804 in lighting costs to the 
taxpayers of the various municipali- 
ties and, in addition, they are enjoy- 
ing the advantages of a modern high- 
way lighting system. The reduction 
in injuries and deaths at night as 
a result of the New Jersey state high- 
way department’s safety program has 
been accomplished at a cost to the 
state and the municipalities of less 
than $500 per person saved from 
injury or death. 


Retractable Trucking Tables 


Span Tracks Between Warehouses 





Contents in Brief—Storage-battery tractors and their trailers are saved 
the jolting of an 8-track grade crossing between warehouses by the use 
of trucking tables that retract under the floors to clear the sidings. 


a pestis trucking tables 
or runways are now used by 
the Southern Pacific Co. at San Fran- 
cisco where it was necessary to pro- 
vide convenient access over railroad 
sidings which separate the company’s 
warehouses. The runways are in serv- 
ice for certain hours daily and ex- 
changes between warehouses are 
made during this time with storage- 
battery tractors hauling trains of 
small industrial cars. Later, the seg- 
ments of each runway are uncoupled 
and retracted into chambers beneath 
the floor of the warehouses, leaving 
the railroad sidings clear for switch- 
ing. 

Prior to the installation of these 
runways it was necessary for the 
trains of four-wheel warehouse trail- 
ers to be hauled from warehouse 
floor level down to the street level, 
thence at grade across eight rail- 
road tracks and up another ramp 
into the adjoining warehouse. Now 
freight cars are spotted so as to leave 


the runways clear; then the trucking 
tables are extended over the tracks 
to form a direct roadway between 
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warehouses. This reduces the grades 
to be negotiated and avoids the neces- 
sity for hauling the small-wheeled 
platform cars over the tracks. 

Each runway consists of five seg- 
ments. Because the warehouse widths 
differ, two segments are retracted 
under the narrow shed and three 
under the wide shed. A 220-volt, 2- 
hp. geared motor on the end segment, 
operated by remote control, provides 
motive power for extending and re- 
tracting each runway at the rate 
of 20 ft. per minute. Each of the 
five segments is 24 ft. long by 17 
ft. 4 in. wide. They are built of 
structural steel and operate on 14-in. 
flat wheels running in 6-in. steel 
channel rails. Limit switches auto- 
matically stop the segments in exact 
position when they are being moved 
into or out of the chambers. The 
track on which the segments operate 
is practically level. After moving 
out of the chambers it is necessary 
that the end of the segment nearest 
each warehouse be raised to bring 
it up to warehouse floor level. This 
lifting is accomplished by a 3-hp. 
motor beneath each end segment, 
which operates two lifting jacks on 
the end of the segment to be tilted. 
Motors used for the lifting jacks, as 
well as for tractive power, have 
limit-switch control for operation in 
both directions. Thus only push-but- 
ton controls are needed. 

The runways were designed for 
the Southern Pacific Co. by the 
Soule Steel Co. of San Francisco, 
by whom the mechanism has been 
patented. 


One of the runways over the railroad tracks. Three segments and part of a fourth 
can be seen. Note that far segment is inclined. 
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FIG. I. PRIMARY CLARIFIERS AND SLUDGE DIGESTION TANKS AT VIRGINIA BEACH. 





Sewage Treatment For a Seaside Resort 


W. Martin JOHNSON 


Sanitary Engineer, Wiley and Wilson, Consulting Engineers, Lynchburg, Va. 





Contents in Brief—A sewage disposal plant with unusual range of 
flexibility has been built at Virginia Beach, Va., where the population 
varies from 2,500 in winter to 40,000 in summer. A high degree of 
treatment is provided to avoid contamination of the bathing beaches 


and shellfish beds. 


W= ocean front beaches so 
easily accessible because of 
improved transportation facilities, 
utility services at coast resorts are 
subject to unusual peak demands. 
This is particularly true in the case 
of sewage disposal, and treatment 
facilities of special flexibility must 
be provided because of the wide 
variations in population at different 
seasons of the year. Nowhere along 
the Atlantic Coast is this variation 
more pronounced than at Virginia 
Beach, Va., where the population 
ranges from 2,500 in the winter to 
as high as 40,000 people in the 
summer season. 

Recently completed is a trickling- 
filter sewage treatment plant de- 
signed to meet these unusual load 


conditions. During periods of low 
flow operation the plant will function 
with a single clarifier and provide 
complete oxidation on the trickling 
filter. To accommodate maximum 
flows, the plant is provided with 
additional clarification tanks and 
chemical precipitation facilities, and 
the trickling filter will then be oper- 
ated at a high dosage rate to secure 
partial stabilization only. The diges- 
tion tanks are of sufficiently large 
capacity so that sludge can be stored 
for stabilization during tie winter 
period. 

For a number of years sewage at 
Virginia Beach was emptied into 
Linkhorn Bay immediately in the 
rear of the beach community. Sludge 
accumulations in the shallow water, 


which is subject to a tidal flow of 
only a few inches, and the lack 
of fresh water dilution caused a 
nuisance. Eventually a sedimentation 
basin, similar to the Doten tank de- 
veloped for military camps, was 
placed in service. 

This tank has been grossly over- 
loaded, and although the application 
of chlorine aided in the control of 
odors from the affluent, treatment 
facilities were far from adequate. 
Furthermore, it was customary to 
remove sludge from the tank before 
and after the summer season, this 
being accomplished simply by dis- 
charging the sludge, in various stages 
of digestion, into the bay. These dis- 
charges created a septic condition in 
this body of water, with the resulting 
ordor nuisance in evidence for a con- 
siderable distance in the direction of 
Chesapeake Bay as well as along the 
ocean front. And as the pollution ad- 
vanced into the bay it resulted in the 
condemnation of shellfish beds. 
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When engaged to make a report on 
corrective measures the consulting 
engineers for the town considered 
the possibility of discharging the 
plant effluent into the Atlantic Ocean 
as well as into the bay. Partly be- 
cause of the objections of property 
owners along the beach front the 
idea of ocean disposal was aband- 
oned. Another consideration favoring 
the discharge of the effluent into the 
bay was the fact that the ocean floor, 
for some distance offshore, consists 
of fine sand which shifts with the 
tides and storms to such a great ex- 
tent that there would have been a 
constant danger of damage to a sewer 
outfall line. Finally, the expense of 
constructing a suitable outfall would 
have amounted to a sum closely ap- 
proximating that of the sewage treat- 
ment plant itself. Even then, it would 
have been necessary to give a high 
degree of treatment to an effluent dis- 
charged offshore in order to pre- 
serve property values and prevent 
contamination of the bathing, sport 
fishing and recreation beach. 


Type of plant 


In view of the large variation in 
flow and the need for a high degree 
of treatment, a special problem in 
plant design was presented. Among 
other things, it was desired that the 
disposal facilities provide simplicity 
of operation during the winter 
months and that the units be of a 
type which were readily convertible 
for use during periods of high flow. 
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DESIGN AND ENGINEERING DATA 


Treatment: (Winter operation) Pre- 
chlorination, bar screening, grit 
removal, primary clarification (sec- 
ondary clarification optional), tric- 
kling filter, chlorination, final 
clarification, sludge digestion, 
sludge drying on beds. (Summer 
operation) Pre-chlorination, chem- 
ical sludge addition, bar screening, 
grit removal, primary flocculation 


and clarification, flash mixing, 

secondary flocculation and clarifi- 

cation, aeration by trickling filters, 

post chlorination, final clarification, 

—— digestion, sludge drying on 
s. 


Plant Capacity: 0.3 m.g.d. at winter 
population of 2,500 and 3.0 m.g.d. 
at peak summer population of 


Sereste Duplicate’ hand-raked bar 
screens. 

Grit Removers: Tank detritor with 
grit cleaning and organic return 
mechanism. 

Metering Devices: 
with indicating 
equipment. 


Parshall flume 


and__ recording 


At the same time it was essential 
that the capital investment in the 
plant be kept at a low figure. 

The plant designed to meet these 
requirements is so arranged that with 
the seasonal variation of from 300,- 
000 gallons per day in winter to 
3,000,000 g.p.d. in summer, the 
operation can be easily adjusted to 
take care of such changes, and a 
uniformly high grade effluent can be 
produced under all conditions. The 
plant units and the manner in which 


Fig. 2. Flash mixer and flocculators, and in the background the trickling filter 


and a final clarifier. 


Chemical Mixing Tanks: 2 tanks each 
1lx27x9 ft. with paddle flocculators 
and pumping type flash mixer. 

Primary Clarifiers: 2 units ea. 40 ft. 
dia. by 7 ft. deep with scum and 
sludge collectors. 


Secondary Clarifier: 60 ft. dia. by 7 
ft. deep with scum and sludge 
collectors. 


Trickling Filter: 120 ft. dia. by 5 ft. 
stone depth, variable flow distribu- 
tor arms. 


Final Clarifier: 50 ft. dia. by 6.5 ft. 
deep with scum and sludge col- 
lectors. 


Digestors: 2 units ea. 40 ft. dia. by 
16 ft. deep (one with fixed and 
one with an expanding gas cover) 
heat exchanger and_ circulating 
equipment. 

Chemical Feeders: 1 manual and 1 


automatic chlorinator. 1 manual and 
one automatic dry lime and chem- 
ical feeder, lime slurry tank. 


Sludge Drying Bed: 50x100 ft., fitted 


with glass enclosure. 


they function are as follows: 

Raw sewage from all sources is 
collected at a central point from 
where it is pumped to the plant. Here 
it first enters a screen chamber in 
the control building. The screens are 
of the bar rack type with 1-in. clear 
openings and they are hand-cleaned. 
The screenings are drained, dis- 
charged into a hopper and then de- 
livered to the grates of a gas-fired 
incinerator boiler. 

Screened sewage passes into a grit 
chamber equipped with cleaning and 
removal equipment. Grit removal is 
an essential part of the treatment 
process because of the large amount 
of sand which reaches the sewers 
from the numerous bath houses, and 
also from surface water washing into 
street manholes. 

From the grit chamber the effluent 
passes through a Parshall flume 
which measures the flow and also 
provides for the control of the auto- 
matic chemical and chlorine feed de- 
vices. The Parshall flume was se- 
lected because of its advantageous 
hydraulic characteristics giving small 
losses in head, and its freedom from 
clogging. 

Method of operation 


At minimum rates of flow the plant 
will provide clarification, trickling 
filter treatment and final sedimenta- 
tion; pre- and post-chlorination will 
be employed for odor control and 
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rilization. With higher rates of 
flow increased detention periods can 
be provided by using both primary 
and secondary clarifiers. Further- 
more, the sewage can be passed 
through a mixing basin before it 
enters the primary clarifiers and then 
returned to another mixing basin, 
where chemicals will be added before 
the sewage is delivered to the second- 
ary clarifiers. 

In order to gain maximum bene- 
fits from the use of chemicals, a por- 
tion of the chemically-precipitated 
sludge from the secondary clarifiers 
will be returned to a tank in the 
screen room, and from there fed into 
the raw sewage before it reaches the 
primary mixing basin and clarifiers. 

After leaving the secondary clari- 
fiers, the treatment process will be 
the same at all rates of flow. At the 
higher rates of flow, however, the 
trickling filter will serve more as an 
aeration tank for building up the 
dissolved oxygen content of the 
effluent than as an oxidizing device. 
In order to insure proper operation 
of the trickling filter at both the 
minimum and maximum rates of 
flow a special low-head rotary dis- 
tributor is employed which has 
double channel distributing arms; 
one of these accommodates the low 
flows and the other channel handles 
the overflow. 

A 5-ft. depth of stone is used in 
the trickling filter bed. This shallow 
depth was selected for two reasons: 
First, because the foundation condi- 
tions were poor and it was desired to 
keep the structure above sea level; 
and second, because of the greater 
freedom for the passage of air 
through the shallow bed with con- 
sequently more efficient oxidation. 
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Fig. 4, Hand-raked bar screens and the detritor chamber provided with grit 
removing equipment, all of which are housed in the control building. 


The bed rests on an open type under- 
drain system supported on a concrete 
floor, with the underdrain system 
suitably vented to provide a circu- 
lation of air under and through the 
stone bed. The stone is enclosed by 
a circular concrete wall so that the 
filter may be flooded when necessary 
for the control of psychoda flies. 
The trickling filter effluent receives 
a dose of chlorine and is given a 2-hr. 
contact and settling period in the 
final clarifier before it is discharged. 


Sludge digestion facilities 


Sludge from all of the clarifiers 
(and from the mixing basin, when 
desired) will be delivered to the 
primary digestion tank, and when 
this becomes filled the supernatant 
liquor will be returned to the raw 
sewage and the partly digested sludge 
will be drawn into a secondary diges- 
tion tank. The latter will also serve 
as a thickener to produce a dense 
sludge with low moisture content. 

The use of two digesters provides 
flexibility of operation as well as 
extra storage capacity to accommo- 
date the larger quantity of sludge 
collected during the summer months. 
Both digesters are fitted with gas 
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F ig. 3. General layout and principal structures of the Virginia Beach plant. 





collectors, the cover of the secondary 
tank being of the expanding type. 
Only the primary digester, however, 
is provided with heating coils and 
stirring equipment. The thickened 
and digested sludge will be drawn on 
glass inclosed sand drying beds. The 
filtrate from the beds will be returned 
to the plant influent. 

Sludge gas will be used for pro- 
viding hot water to heat the primary 
digester and the control building. 
Arrangements are made in the con- 
trol house for the installation of a 
gas engine generator unit when con- 
ditions warrant. 

Chlorine will be added to the raw 
sewage for controlling odors about 
the plant, and it will also be used 
to sterilize the final effluent. Chem- 
ical feeding equipment is provided 
for adding lime and alum or cop- 
peras to the mixing chambers ahead 
of the flash mixer. Suitable pro- 
visions have been made so that a 
lime slurry can be delivered to the 
digester by the sludge pumps. 

Wiley and Wilson, consulting 
engineers, Richmond, Va., designed 
and supervised construction of the 
plant. The cost, financed in part by 
PWA, was $155,000. 

The principal equipment was fur- 
nished by the Dorr Co., Inc., of New 
York, and the construction was car- 
ried out by the Tidewater Construc- 
tion Corp., of Norfolk, under the 
direction of J. D. Ashe, superin- 
tendent. R. B. McNutt, Jr., served as 
resident engineer for the consultants, 
and R. A. McCoy, Jr., represented 
Virginia Beach as city engineer. 
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Direct Design of Continuous Beams 


L. E. GrinTER 


Dean, Graduate Division, Armour Institute of Technology, Chicago, III. 


Contents in Brief—Instead of distributing moments, as in the well- 
known Cross method, this new design method distributes section moduli 
in a procedure of successive corrections that leads directly to choice 
of a beam size. It is applicable also to rigid frames. Support settlement 
is taken into account. No computations are wasted in trial-and-error 
work, and all computations for a continuous beam can be put on a 


single sheet of paper. 


HE DIRECTNESS of the ordinary 

design procedure for a simply 
supported beam under fixed loading 
has never been approached in the de- 
sign of continuous beams. Nor was 
there any hope for a direct method 
of design of continuous beams as 
long as the only available tools of 
analysis were the classical methods 
that depend upon the solution of 
simultaneous equations. Hence the de- 
signer fell back upon crude assump- 
tions as to the locations of imaginary 
pins in order to avoid the tedious 
process of repeated analysis and de- 
sign. Even with the advent of modern 
methods of analysis based upon suc- 
cessive corrections the old design pro- 
cedure has remained unchanged. This 
has been, first, to guess at the proper 
beam sections for all spans; second, 
to balance or distribute moments; 
third, to redesign overstressed and 
understressed spans; and then to re- 
peat alternately the analysis and de- 
sign procedures until a structure is 
obtained that is neither overstressed 
nor greatly understressed in any 
span. This represents the best prac- 
tice that has been available for ob- 
taining an adequate and economical 
design. 


Direct design 


A direct method of design (or per- 
haps “automatic method” is a better 
description), presented here, welds 
these unorganized steps into a rou- 
tine procedure of successive correc- 
tions, not unlike the Cross method of 
moment distribution that will save 
a major part of the work involved in 
making design computations. The 
method was developed by the writer 
for continuous beams by 1933. Its 
application to continuous frames, 


which will not be discussed in this 
article, was completed by 1934. Since 
then the method has been refined but 
not changed basically. It has also 
been adapted for the design of mem- 
bers subjected to direct stress and 
flexure, and for designing for condi- 
tions where there is a variation of 
working stress for different loadings. 
To avoid confusion, however, this 
article is confined to the most ele- 
mentary features of the automatic 
design of continuous beams. Further- 
more, the example given concerns 
only steel construction whereas the 
method is equally applicable to rein- 
forced concrete; and only fixed loads 
are considered, although the method 
has perhaps its most important use- 
fulness where live loads are involved. 

The basis of the method is that for 
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certain special conditions, we may 
balance section moduli just as mo- 
ments are balanced because 


Bending moment 


Working stress 
The conditions under which section 
moduli may replace moments for bal- 
ancing are: (a) the working stress 
must be constant for all members; 
and (b) the supports must not settle. 
And even these limitations can be 
removed later. 

The same terminology can be used 
as for balancing moments with the 
following revisions or additions: 

b, c, d—breadth, extreme fiber distance, and 
depth of beam 

I/c or S—section modulus 

I/L or K—=stiffness factor 

L/d—prismatic ratio for a beam of con- 
stant ~— 

F.E.M., B.M., C.0O.M., and O.M. are abbre 
viations for fixed-end modulus, balancing 
modulus, carry-over modulus, and correc- 
tion modulus. 

The sign convention for balancing 
moduli is the very simple one that 
a positive-end moment tends to ro- 
tate the adjacent joint clockwise. By 
this choice of signs we have two con- 
venient relationships: (a) the balanc- 
ing moduli are of the same sign as 
the unbalanced joint modulus; and 


Section modulus = 
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Fig. ]. Design of a three-span continuous beam by the method of balancing section 


moduli. 
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cb) the carry-over factor is + 4 for 
a prismatic beam. Of course, the bal- 
anced moduli at a joint in equi- 
librium total zero which means that 
the final moduli on the two sides of 
a joint of a continuous beam will be 
identical in value but of opposite 
signs. 
Instructions for computations 


Fixed-end moments are computed 
for each loaded span, and the fixed- 
end moduli (//c) are obtained from 
the corresponding moments by divid- 
ing by the constant working stress. 
Depths, or the corresponding pris- 
matic ratios (L/d), are guessed at 
(or otherwise chosen) for each span 
of the continuous beam. Stiffness 
factors are then determined from the 
relationship 


I/L (relative) = a. + - == 2K 
by use of the larger fixed-end modu- 
lus for each span. Summations (22K) 
are needed for each joint. 

After these preliminary calcula- 
tions of F.E.M., L/d, and I/L have 
been made for each span, we start 
the balancing process, which may be 
expressed as four repeating steps. 

(1) Balance and carry-over sec- 
tion moduli once or twice for each 
joint. Use K/=K (or 2K/2=K) as 
distribution factors. 

(2) Sum columns of section mod- 
uli and use the largest summation 
for each span to choose a new depth 
of section (from a handbook when 
steel is used) which produces a re- 
vised L/d ratio. 

(3) Recompute //L (relative) for 
each span as [/c -- L/d, using all 
new values. (A single slide-rule di- 
vision is required for each span.) 

(4) Deduct each fixed-end modu- 
lus from the corresponding column 
summation of step 2 and multiply 
each net sum by the corresponding 
percentage change in / /L. Introduce 
each result as a correction modulus 
in its proper column. An increase of 
stiffness (1/L) increases all moments 
and therefore moduli that are con- 
trolled by joint rotation. Fixed-end 
moduli are first deducted because 
they are not affected by change of 
stiffness. 

Repeat steps (1), (2), (3) and (4) 
once or twice to obtain convergence. 


Typical design problem 


The example (Fig. 1) illustrates 
the direct or automatic design pro- 
cedure for a 3-span continuous steel 
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beam acting under fixed loads. The 
first step is to compute fixed-end mo- 
ments which are @L*/12 for the 
spans with uniform loading and 
2PL/9 for the span with a load P at 
each third point. These fixed-end mo- 
ments which are wl*/12 for the 
working stress of 20,000 lb. per sq. 
in. to obtain fixed-end moduli. The 
first stiffness factors are computed as 
I/c -+- L/d for depths chosen to re- 
sist the fixed-end moduli. For ex- 
ample, in the 240-in. span AB, a 
fixed-end modulus of 90 can be pro- 
vided by an 18-in. WF section. Hence 
I L 240 

2K = ~~ re a 

Balancing of moduli follows the 
same procedure as moment distribu- 
tion. The first joint to be balanced is 
C. The values of —109 at the left and 
+72 at the right provide an unbal- 
anced joint modulus of —37. The 
balancing moduli are +26 and +11 
which are in proportion to the stiff- 
ness factors 7.6 and 3.2. Their signs 
are opposite to the sign of the un- 
balanced joint modulus —37 so that 
they will just balance it. The balanc- 
ing moduli +26 and +11 immedi- 
ately give rise to carry-over moduli 
of +13 and +5 at joints B and D 
respectively. A carry-over modulus 
is of the same sign and of one-half 
the value of the balancing modulus 
that produces it. Joint D is not bal- 
anced since it is actually a fixed end. 

The balance at joint B is for an un- 
balanced joint modulus of (109 + 
13) — 90 = +832. Division of the 
unbalanced modulus according to the 
stiffness factors gives balancing mod- 
uli of —15 and —17 which carry 
over to joints A and C as —7 and 
—8 respectively. The value of —7 at 
A must be balanced by the introduc- 
tion of a modulus of +7 since this 
end is free to rotate and the column 
summation must be zero. There is a 
carry-over modulus of +-3 to B. 


Correction moduli 


Since each joint in Fig. 1 has now 
been balanced once and since there 
are no joints that are radically un- 
balanced, we may stop the balancing 
process and introduce correction 
moduli. Column sunimations give a 
maximum modulus requirement of 
102 in the span AB, 105 in the span 
BC and 83 in the span CD. Actual 
sections are chosen to provide these 
moduli, and new stiffness factors are 
computed for each span. 

The change of stiffness K changes 
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moments and therefore moduli in di- 
rect proportion to the change in K. 
The moduli thus affected are balanc- 
ing moduli and carry-over moduli 
but not fixed-end moduli which are 
dependent not on stiffness but on 
loads. Hence at the end B of the mem- 
ber AB the modulus affected is the 
difference between the total of —102 
and the fixed-end modulus of —90, 
a value of —-12. The stiffness has 
been changed from 6.8 to 10.4, an 
increase of 53 per cent. The same 
percentage increase of —12 is —6, 
which is the correction modulus re- 
corded. The stiffness of BC is in- 
creased 1] per cent. The correction at 
the left-hand end of the span BC is 
negligibly small and is recorded as 
zero. At the right-hand end of BC 
the correction modulus is 11 per 
cent of +18 or +2. The correction 
moduli of +4 and +2 in the span 
CD are caused by a 38 per cent in- 
crease in stiffness for this span. If 
the stiffness of this span had de- 
creased, these signs would be re- 
versed. 

After the introduction of correc- 
tion moduli, the joints are again bal- 
anced and any unbalanced moduli 
left over from previous balances must 
be included along with the correction 
moduli just introduced. After the 
joints C, B and A have been balanced 
in succession, it is found that there 
is no unbalanced joint remaining. 
Columns are summed and the modu- 
lus provided by the section in each 
span, which is recorded above the 
table, is found to be numerically 
slightly greater than the correspond- 
ing maximum end modulus obtained 
by the balancing process. Hence a 
solution has been reached. 

If, instead, any section needed to be 
strengthened or lightened in weight, 
we would again add or subtract cor- 
rection moduli for that span based 
upon the change of stiffness and re- 
balance. The process may become 
longer than is shown in Fig. 1 but it 
cannot become any more compli- 
cated. The advantages of the auto- 
matic design process over the usual 
design methods becomes greater as 
the difficulty of the design problem 
increases. 

A design may be checked from a 
single analysis by balancing moments 
or moduli. Fixed-end moduli can be 
balanced by use of distribution fac- 
tors obtained from the final sections. 
The column summations must check 
the final column summations of the 
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automatic design process. The check 
analysis is not necessary but it as- 
sures that there are no errors in bal- 
ancing. A simple case such as Fig. 1 
shows the automatic process to least 
advantage. 


Mid-span moduli 
Although they are not particularly 


common, cases will occur where the 
modulus requirements may be greater 
near the mid-span than at the ends of 
the span. No difficulty is involved 
since the curve of controlling moduli 


~~ Uf ~=-rlee=- L/3 -—-ohe-- L/3 +- 


Fig. 2. Use of a simple span moment 
diagram to determine if modulus require- 
ments along the beam are greater than 
at the supports. 


has the same shape as the moment dia- 
gram. A simple-span moment curve, 
such as Fig. 2, may be drawn with 
ordinates in percentages so that one 
parabola, will serve for all uniformly 
loaded spans. The curve of Fig. 2 is 
for one-third point loading, and the 
total ordinate representing modulus 
requirement at the one-third point 
could be 108, obtained from the 
simple-span moment for span CD of 
Fig. 1. The end moduli of 88 and 65 
are plotted as 81 and 60 per cent of 
the simple-span modulus respectively. 
From the sloping line connecting 
these end points it is evident that the 
maximum interior modulus require- 
ment (32 per cent) is still less than 
the controlling end modulus. Other 
shapes of modulus diagrams may be 
superimposed on Fig. 2 and used re- 
peatedly. Calculations by mental 
arithmetic will replace the use of Fig. 
2 as the designer gains confidence in 
the procedure. 


Economical selection 


True economy of material can be 
easily achieved by the automatic de- 
sign process. An economy table of 
section moduli such as the table on 
p. 90 of the 1937 edition of Steel 
Construction (A.LS.C. handbook) is 
used for choice of sections. Since 
all sections are listed in their order 
of economic preference, we. will either 
choose the most economical section 
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for each case or choose an uneco- 
nomical section with proper realiza- 
tion of the waste involved. 


Web selection for shear 


It is understood that beam webs 
are usually adequate to resist the 
shear of a continuous beam which 
is seldom any more serious than for 
a simple span. If, however, there is 
some question regarding shear re- 
sistance, the procedure would be to 
compute reactions and shears rather 
late in the automatic design process 
(reactions may be computed from 
moments obtained from section mod- 
uli). Then a revision of sections with 
webs selected for shear resistance 
would be in order followed by the in- 
troduction of correction moduli (to 
account for change in stiffness) and 
a ‘final balancing of moduli. Shear 
could hardly be important except for 
very short spans or for built-up 
beams with thin webs. 


Taking care of settlement 


In unusual cases, particularly with 
bridges, settlement of supports may 
be more important than load in its 
effect upon the design. In Fig. 3, the 
beam of Fig. 1 is redesigned to allow 
for the additional effect of a settle- 
ment of 4 in. at C. Settlement with 
ends fixed produces an elastic line 
for each of the spans BC and CD that 
is a reversed curve. The fixed-end 
modulus produced by settlement is 

FE, Mod, =" 
where A is the relative settlement of 
the two ends of a span and f is the 
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allowable working stress. Hence in 
Fig. 3 we have not only the fixed-end 
moduli in all spans required by loads 
but also fixed-end moduli in the spans 
BC and CD caused by settlement. 

The balancing process is not 
changed. However, a revision of stiff- 
ness does change the fixed-end mod- 
uli computed for settlement although 
it does not affect fixed-end moduli 
obtained from loads. Accordingly, 
the first correction modulus of —19 
in the span AB was obtained as the 
65 per cent increase in stiffness (from 
7.4 to 12.2) times the total change 
from the fixed-end modulus due to 
the loads, or 0.65 (—119 + 90) = 
—19. Other correction moduli follow 
in the same manner. The joints would 
normally have to be rebalanced after 
the addition of correction moduli but 
in Fig. 3 the result is practically an 
automatic balance that completes the 
design. It is significant that settle- 
ment in this instance increased the 
size of beam section required in each 
span. 


Conclusions 


The direct or automatic method of 
design will be found to be more diffi- 
cult to understand than to apply. By 
its use, however, the computations for 
designing a continuous beam can be 
placed on a single sheet of paper. 
Furthermore, the designer soon real- 
izes that he no longer is working in 
the dark. Every correction repre- 
sents a step toward the solution of 
the design problem, and work per- 
formed is not discarded when further 
corrections are found necessary. 
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Fig. 3. Design procedure by method of balancing section moduli when pier C is 


assumed to settle 4% in. 
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— 
Why Unit Price Bids? 


Contents in Brief—An engineer-contractor with 25 years experience in 
building and heavy construction reviews the reasons given for unit-price 
bids and finds them poor. A lump-sum bid is advocated. For obvious 
reasons, the author remains anonymous. 


a ONE PRACTICE of engineers 
which is least understandable to 
the contractor who is used to bidding 
on architectural work is that of re- 
quiring bids by items and unit prices 
instead of permitting lump-sum bids 
with unit prices for work added and 
work deducted. This practice makes 
so much extra work for the engineer 
in preparing plans and _ specifica- 
tions, in comparing bids and in com- 
puting payments, both current and 
final, that it must be retained for 
very good reasons. Those reasons, 
however, are not easy to see even 
after years of experience with the 
system. 


Benefits are negative 


Let us review the possible reasons. 
At first it was suspected that engi- 
neers might desire unit prices for 
their own benefit in estimating simi- 
lar, future work. But prices change 
so rapidly, vary so much in differ- 
ent localities and under different con- 
ditions, that they have little continu- 
ing value. Furthermore, the unit 
prices of the different bidders vary so 
much, either by reason of careless 
computation or unbalancing, that 
they are practically useless for esti- 
mating. There are so many other 
easier and better ways for the engi- 
neer to get cost data, that this ex- 
planation was rejected. 

It was then thought that the method 
of bidding was adopted to permit 
bids on a safer basis by inexperi- 
enced contractors. However, that sup- 
position could not be reconciled with 
the clear statements made elsewhere 
in the specifications that the success- 
ful bidder had to have money, ex- 
perience, equipment and all the other 
qualifications necessary to make an 
intelligent lump-sum bid. 

It was suggested that the method 
of giving quantities and bidding by 
items would produce more intelli- 


gent and uniform bids. A careful 
examination of a long list of bids 
both on this basis and on a lump-sum 
basis did not reveal any such re- 
sult. 

The method did seem to afford a 
fair method of computing the value 
of changes in the work, but investi- 
gation did not sustain that hope. It 
was a method but not a fair one. 
Consider a unit price on excavation, 
for instance. It is only the average 
price per cubic yard which usually 
includes a liberal loading for over- 
head and profit because it is started 
first. The work involved may con- 
sist of clearing, bulk excavation, 
trench excavation, pumping, sheet- 
ing, shoring, fine grading, backfill, 
storing and spreading topsoil and 
building embankment. Used as a unit 
price for changes, it can be equitable 
only by accident. 

If the change involves only steam- 
shovel excavation, the price may be 
much too high; if it involves hand 
excavation in deep trenches or sheeted 
pits, it may be much too low. On 
concrete work it is the same story. 
Additional thickness for a slab on 
the ground does not cost much per 
cubic yard; additional concrete in 
thin walls or slabs with forms and 
finish is worth much more than the 
average price. What is an average 
price good for on miscellaneous metal 
which includes steel rails, galvanized 
gratings, highly fabricated items of 
galvanized wrought iron as well as 
some copper and brass? What is a 
unit price on small pipe worth when 
several sizes are included together 
with all valves and fittings? It is very 
evident that neither unit, except by 
accident, can be fair to both owner 
and contractor. 

Furthermore, the specifications 
sometimes give the engineer the au- 
thority to use unit prices for extra 
work only at his option. In this case 


grave inequity may result from re- 
quiring the contractor to do extra 
work at unit prices when those prices 
are unfair to the contractor and re- 
fusing to pay unit prices when they 
seem unfair to the owner. 

It might be argued that unit prices 
make it easy for the engineers to 
make proper monthly payments. The 
answer is that architects and engi- 
neers on lump-sum contracts have 
no difficulty in making such pay- 
ments. The specifications may be 
written to require the low bidder to 
split his total price in such detail 
as the engineer may desire. The split- 
up will be just as good as the unit 
prices in any itemized bid. In both 
cases they will be made by the con- 
tractor with an eye to getting as 
much as he can on early items; but 
in case of the itemized bid, once it 
is accepted, payments must be made 
in a certain manner. Where a sched- 
ule is submitted for a lump-sum bid, 
it is subject to approval by the engi- 
neer and he can see that reasonable 
amounts are left for later items. If 
he does permit too much payment 
for early items, no real harm has 
been done if the contractor and his 
bonding company are really selected 
on the basis of financial responsibil- 
ity. 

Evils are positive 


Probably the worst evil of the 
itemized bid is the temptation to un- 
balance the prices on certain items 
to secure an advantage over a com- 
petitor. This is not unfair, but it 
does sometimes enable one contrac- 
tor to secure a job when he is not the 
real low bidder on the work as a 
whole. In other words, it sometimes 
results in the vwner paying more for 
his job than he should. Such cases 
arise principally when the engineer 
makes a mistake in setting up the 
quantities to be used for a compari- 
son of bids. For example, assume 
that there are two classes of excava- 
tion. The contractor believes that 
the yardage for one class is too low 
and will be raised, and that the yard- 
age for the other is too high and 
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will be lowered. So he raises the 
price on the one, and lowers it on 
the other. His profit and price on 
the bid quantities is lowered by this 
method; but if his calculations are 
correct, his profit on the completed 
job will be larger than. the profit of 
his competitor. Furthermore, his 
original bid would not have been the 
low one if actual final quantities had 
been used in the comparison. 

This method of bidding permits an 
unscrupulous engineer to favor a 
particular contractor over his com- 
petitor. He is permitted by the speci- 
fications to make changes after the 
contract is signed—at least up to a 
certain percent of the total contract 
price or of the item. And if he has 
such changes in mind before the 
letting, it is easy for a contractor 
who knows of it, to fit his unit prices 
to take the utmost advantage of the 
situation. 

The specifications often state that 
bids which are obviously unbalanced 
may be rejected, but it is very sel- 
dom that this is done. It is too hard 
to prove deliberate unbalancing. Unit 
bids vary so much on items where the 
engineer's quantities are demonstra- 
bly correct that actual proof of unbal- 
ancing is practically impossible to 
obtain. And without such actual 
proof, public bodies and engineers 
both are very loath to suffer the delay 
and expense of another letting which 
may even end in the same manner as 


the first. 
Preparation more costly 


Unit-price bids cost more to pre- 
pare. Bids were put in recently on 
a sewage treatment plant of moder- 
ate size; there were 81 items of which 
44 amounted to less than $1,000 each 
and totalled less than 5 per cent of 
the entire bid. It probably cost each 
contractor an extra amount between 
$50 and $100 to bid the job in this 
manner. The office work is consider- 
ably increased if the bid is compiled 
carefully and the unit prices com- 
puted correctly. 

When such a unit-price bid is 
made up in the main office and trans- 
mitted to a representative at some 
other place, the cost and risk are 
much more. The writing out of such 
a bid is an onerous task and full of 
possibilities for mistakes, even when 
the engineer does not require three 
copies of the bid or the separation 
of each unit into two parts, one for 
labor and one for material. 
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FIG. I. HOW THE TALLULAH FALLS BRIDGE WILL LOOK WHEN COMPLETED. 


Georgia Builds 220-F't. Span Girder 


C. N. Crocker 


Bridge Engineer, State Highway Board of Georgia, Atlanta, Ga. 





New Tallulah Falls bridge is also notable for 
90 ft. high cellular piers and unique girder seats 


ORTH of Clarkesville, Ga., the 
Appalachian Scenic Highway 
(U.S. Route 23), traverses one of 
the most beautiful scenic mountain 
regions in the state. Near Tallulah 
Falls, in Rabun County, the highway 
crosses the Tallulah River by means 
of a 12-ft. roadway structure built 
on a power dam. To eliminate the 
dangerous congestion caused by this 
bottleneck, the state highway board 
of Georgia has begun construction, 
just downstream from the dam, of a 
three-span continuous girder bridge 
with 24-ft. roadway and a center 
span of 220 ft. This will be one 
of the longest plate girder spans in 
the country, and the bridge itself 
will be notable for its setting over a 
magnificent gorge with solid rock 
cliffs rising abruptly on both sides. 
The total length of the bridge will 
be 500 ft., made up of the central 
220-ft. span and two 140-ft. side 
spans. The finished roadway will be 
approximately 25 ft. higher than the 
present roadway on the dam and 165 
ft. above the bottom of the gorge. 
Outlook bays will be provided at 
piers and end abutments for the 
views which may be obtained from 
this height of both the lake upstream 
and the rock-lined gorge downstream. 
Three plate girders with parabolic 


bottom flanges will extend continu- 
uously throughout the length of the 
bridge, supporting 18-in. floorbeams 
on 20 ft. centers, which will carry 
the 18-in. stringers and a reinforced 
concrete floor slab. The depth of the 
main girders varies from 84 in. at 
the center and ends of the bridge 
to 150 in. over the piers, the latter 
being limited by the maximum width 
of web plate available. Flange angles 
are 8x6x} in., total cover plate thick- 
ness is 24 in. and maximum thick- 
ness of web plate 3 in. Horizontal 
stiffener angles are used over the 
piers, 4 ft. up from the bottom of 
the girders. 

The two main piers are of cellular 
reinforced concrete construction, 
each consisting of two 14x16-ft. col- 
umns resting on a common 20x50-ft. 
base and rising some 90 ft. from 
rock line to top of cap. The main 
girders rest on pier caps consisting 
of two wide-flange beams of maxi- 
mum section, connected by means of 
cover plates. These beams (A in Fig. 
2) are transverse to the centerline, 
are encased in concrete and sup- 
ported at each end by assemblies 
of two unencased wide-flange beams 
parallel to the centerline, which in 
turn are supported on vertical rein- 
forced concrete columns located at 
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ie inside corners of the hollow piers 
and poured integral with the pier 
walls. This system brings the reac- 
tions to a steel-on-steel bearing, care- 
fully adjusted for deflection, which 
reactions are then in turn divided 
to steel-on-concrete bearings. The 
construction procedure specifies that 
the superstructure shall be complete 
and the full dead load applied to 
the structural steel pier caps before 
any encasing concrete shall be 
poured. The hollow pier columns are 
well braced with structural steel 
struts at height intervals of about 
12 ft. 

Careful studies were made in the 
design of the piers to permit reuse 
of forms. Inside sections were kept 
uniform while the architectural 
effects were obtained by means of 
offsets in the outside faces. 

Bids for construction were received 
based on two contracts. Contract 1, 
including all the concrete, was 
awarded to John Monaghan, Inc., 
Pelham, Ga., on a low bid of $93,770. 
Contract 2, including furnishing and 
erecting all of the structural steel, 
was awarded to the Virginia Bridge 
Co., Roanoke, Va., on a low bid of 
$87,950. Thus the total bid price 
was $360 per lineal foot of bridge. 
The specified time of completion is 
250 working days for contract 1 and 
90 working days for contract 2. On 
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Fig. 2. Details of girder seats in hol- 
low piers of Tallulah Falls Bridge. 
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the first of March, Contract 1 was 
about 50 per cent complete and steel 
erection was scheduled to begin by 
June 1. 

This is a regular federal aid proj- 
ect financed with 50 per cent federal 
and 50 per cent state funds. All the 
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design work was performed by the 
personnel of the bridge department 
of the state highway board of 
Georgia, and the engineering super- 
vision of construction is being 
handled by the engineers of the state 
highway board. 





Contractor on River Work 


Freed of Damage Claim 


Missouri Supreme Court holds contractor working 
under U.S. Engineers not responsible for damage caused by 


river regulating works 


ONTRACTORS building river regu- 
lating works under the super- 
vision of the Corps of Engineers, 
U. S. Army, are not responsible for 
flood damage resulting from those 
works, according to a finding of the 
supreme court of Missouri in the 
case of Thomas W. Evans vs. Con- 
struction Co. (No. 35,986), briefly 
noted in Engineering News-Record, 
Dec. 1, p. 689. 

The defendant company was con- 
tractor on the construction of dikes 
and bank protection works being 
built by the government to improve 
the navigability of the Missouri 
River. In June, 1932, high water 
in the river breached a levee above 
the point of work and subsequently 
a large number of farmers joined in 
a suit brought by Thomas W. Evans 
against the company for damages 
totaling $150,000, claiming that the 
contractor had projected a certain 
“long dike” to a point 200 ft. nearer 
to the north bank of the river than 
was permitted by the U. S. Engineers, 
also that without authority from the 
engineers the contractor had installed 
a “screen mattress” along one-third 
of the dike in question. These works, 
it was claimed, so restricted the 
channel as to raise the water above 
the dike causing it to overtop the 
levee and flood lands of ihe plaintiffs. 

The contractor not only denied that 
he had projected the long dike to a 
point nearer than 200 ft. from the 
north bank, but also asserted that 
all his work was done under the im- 
mediate supervision and direction of 
the U. S. Engineers. 


In passing upon the question be- 
fore it, the court said, “There is no 
evidence at all in this case that the 
defendant extended the dike in ques- 
tion beyond the point designated by 
the U. S. Engineers and government 
inspectors. . . . There is no evidence 
at all tending to prove that the de- 
fendant was in any way negligent 
in the actual construction or instal- 
lation of the screened mat. There- 
fore, whatever effect the length of 
the dike or the screen mat had on 
the water of the river at this dike 
or above or below it was not charge- 
able to the defendant, but was a mat- 
ter for which the government alone 
is answerable. . . .” 

The court also said, “It is admit- 
ted that the purpose of dikes is to 
change the current of the river and 
to deepen the channel and that dikes 
will retard the flow of the water. 
That is just what was being done 
here, and there were about 25 dikes 
within the vicinity of the levee 
breaks, and Dike 314.1 (the long 
dike) and all of said dikes had been 
constructed to accomplish this pur- 
pose. This program of the govern- 
ment in this vicinity necessarily 
caused a choking of the river in this 
sector and when the June rise came 
the water went through this old levee 
and inflicted damage on the plaintiff 
and on other people. Any error or 
mistake made by the government in 
the plans or in the direction of the 
work to be done by the defendant 
thereunder cannot afford a basis for 
plaintiffs recovery from the defend- 
ant.” 
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FREE PLAY SHOWERS ARE ONE OF THE GOOD WILL SERVICES GIVEN BY THE COMPANY 


Selling Good Will with Good Water 


J. O. Herr 


Manager, Monmouth Consolidated Water Co., Long Branch, N. J. 


Contents in Brief—This is a case history of a public relations program 
thoughtfully planned and conscientiously applied by a private water 
utility serving 21 communities on the New Jersey coast. Of particular 
merit is the use of regular monthly “clinics” where employees are 
brought face to face with actual problems and work out their solution. 
Other activities deal with the operation of free play showers for children, 
newspaper adverising, and uniforms for field men. Mr. Herr tells how 
his company strives to sell more than good water. 


tee the importance of maintain- 
ing sound public relations for 
any business enterprise, and es- 
pecially for a public utility company, 
is so obvious there is little need of 
discussing the necessity for an effec- 
tive public relations program. As the 
company with which the writer has 
been associated for a number of 
years has been following a system- 
atic public relations plans—one 
which was partially developed by 
our own organization and strength- 
ened by the guidance of our parent 
company, the American Water Works 
and Electric Co.—certain of these 
policies which we have adopted may 


be of interest and profit to others. 
In order that a public relations 
program be effective, there are cer- 
tain essentials which must be ob- 
served. Therefore before discussing 
the program itself, I would stress 
these points: First, the program 
should be carefully planned; second, 
it should be continuous rather than 
intermittent in its application; and 
third, a spirit of cooperation, good 
will and friendliness toward the cus- 
tomer must necessarily actuate the 
behavior of each employee, together 
with a belief on the latter’s part that 
there is a need for the program. 
Using the experiences of the Mon- 


mouth Co. as a case history, it can 
be said that much value has been 
derived from a system of regular 
monthly meetings attended by our 
employees. General problems are dis- 
cussed and specific improvements are 
offered for use in solving them. 
Topics are usually suggested by the 
employees who wish to be better 
informed when called upon to discuss 
such questions with customers. 

During the past year the American 
Water Works and Electric Co. pro- 
duced a sound slide film for the use 
of its operating water companies. 
Entitled “Your Boss and Mine,” it 
realistically portrays many of the 
common, unthinking errors made in 
employee contacts with customers. 
The film then continues by showing 
&é more pleasing way of handling 
such cases. 

The principles of good public re- 
lations stressed in this film apply to 
any type of business, namely: A 
cheerful smile, a pleasing appear- 
ance, a friendly attitude, and a gen- 
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oe interest in the customer’s prob- 
lem. 
Customer relations clinic 


An outgrowth from the film was 
the establishment of a customer re- 
lations clinic. This is a training 
school for fostering the principles 
already mentioned. The clinic meets 
monthly, and for thirty minutes a 
group composed of the office force, 
meter readers, inspectors and others 
having frequent contact with the 
public discuss questions relating to 
customer contacts. 

The questions and answers used 
have been prepared previously and 
approved, in much the same man- 
ner as a radio script. Discussions 
are made as realistic as possible by 
having one employee enact the part 
of the customer and another repre- 
sent a member of the company. The 
scenes supposedly take place at the 
customer’s residence, on the street, or 
in the company’s office, depending 
on the nature of the problem. 

Prior to each clinic copies of the 
script showing only the customer’s 
part are distributed for study to 
every employee. At the meeting two 
or more employees are called upon 
to give their versions of how a par- 
ticular question should be handled. 
At the conclusion of the clinic a 
reading of the approved methods of 
dealing with the situation takes place 
and everyone present then enters into 
an open discussion. These discus- 
sions are most beneficial and in 
some instances they have exposed 
weaknesses in the approved script. 

Here are a few examples of the 
type of questions used in the clinic: 

“Why do I have to pay a service 
or minimum charge to your company 
and not to the butcher and baker?” 

“Why is this bill so high? I did 
not use so much water.” 

“The water at my house is dis- 
colored. What can you do about it?” 


For a happier public 


At every meeting special attention 
is given to strengthening courtesy, 
tact and demeanor qualities. Occa- 
sionally instruction is provided from 
outside sources. ‘For instance, in 
order that employees might learn 
the proper use of the telephone, a 
representative of the telephone com- 
pany was invited to give a lecture 
and demonstration on the subject. 

Turning to other phases of our 
public relations program, we keep 
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in mind that the people of the com- 
munities we serve—the same as those 
of all municipalities—may like to 
visit the waterworks. We welcome 
this interest. In fact, we go even 
further and invite them to come and 
see the processes used to insure them 
the best possible drinking water. 
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Naturally it is to the company’s ad- 
vantage to keep its grounds as at- 
tractive as possible—and we like to 
think of our plant as a show place 
of the community. Furthermore, the 
company maintains a shack and pic- 
nic grounds at the reservoir for the 
use of any responsible groups so 
desiring. 

We think it also is a good idea for 
the company personnel to take part 
in the civic and social life of the 
communities we serve. You will prob- 
ably agree, all companies are judged 
to some extent by the extracurricular 








Do clothes make the man? Maybe not, 
but here is what uniforms did for the 


meter reader staff of the Monmouth 
(N.J.) Consolidated Water Co. 
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activities of their staff employees. 

Everybody appreciates unsolicited 
things done for his convenience and 
enjoyment. With that thought in 
mind two summers ago we began a 
“Play Shower” project to give the 
children in our territory an oppor- 
tunity to keep cool and play during 
the hot days. 

Although the twenty-one communi- 
ties served by our company are lo- 
cated at the seashore, facts show 
that the showers have proved popu- 
lar with the residents, adults as well 
as children having taken advantage 
of the cooling sprays. Where no out- 
door bathing facilities are available 
and where traffic is light, the shower 
apparatus is attached to fire hydrants. 
Suitable barriers are erected for the 
protection of the children. We fur- 
nish the equipment and donate the 
water and, wherever needed, supply 
the men to supervise and guard the 
children at play. 


News and advertising 


Whenever the company plans new 
construction or improvements the 
newspapers are always notified. 
Townspeople in reading of such ac- 
tivity have more reason to believe 
that they are being served by an up- 
to-date plant. And the newspapers 
appreciate this consideration because 
it helps them in reporting local news 
of an interesting nature. 

Then there is the matter of adver- 
tising. We have found that towns- 
people are interested in the type of 
advertisement showing the impor- 
tance of water in their lives, the 
various helpful results obtained from 
certain types of baths, and the proper 
method of watering the yard for 
best results. 

In case of service failure, whether 
our fault or not, we have learned 
that our customers appreciate a 
quick, full and frank letter of de- 
scription as to the reason for the 
difficulty. Their sympathetic response 
is well worth the trouble it takes 
to inform them. 


Pride in our staff 


Another feature of our present 
public relations program which has 
been greatly appreciated by both 
customer and employee, has been 
the adoption of a snappy, serviceable 
uniform for meter readers, inspec- 
tors and other employees whose jobs 
take them into private homes. Aside 
from the pleasing appearance these 
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forest green uniforms afford, the 
housewives are assured that the 
wearer is an authentic representative 
of the company. 

When equipped in his smart look- 
ing outfit, the employee is more 
apt to see that his personal appear- 
ance is neater. He seems to realize, 
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too, that he is an important repre- 
sentative of the company, and per- 
haps the only member who enters 
the homes of customers on business. 

Besides the foregoing methods of 
establishing friendly public rela- 
tions, we try in every possible way 
to make each customer, large or 
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small, feel that we sincerely appre- 
ciate his patronage, and emphatically 
are not a hard-hearted monopoly, as 
occasionally has been believed of 
utility companies in years past. By 
faithful practice of this program, we 
anticipate fostering an even more 
favorable reputation. 


Fifty Years of Water Resources Study 


YSTEMATIC measurement of the 

flow of streams by the federal 
government, was inaugurated late 
in 1888 by the establishment of an 
instruction camp on the Rio Grande 
at Embudo, N. M., to develop meth- 
ods, instruments and equipment 
necessary to secure information re- 
quired in carrying out the provisions 
of an item of $100,000 for surveys 
relating to irrigation in the Sundry 
Civil Bill which passed Oct. 2, 1888. 
The first measurement of discharge, 
the results of which are published in 
U. S. Interior Department reports, 
was made at Embudo, Dec. 21, 1888, 
by J. B. Williams. This date can be 
taken as the beginning of the sys- 
tematic collection of data relative to 
the water resources of the country. 
And by the spring of 1889, just 50 
years ago, methods of procedure for 
conducting the investigations had 
been sufficiently established so that 
the camp was disbanded and eleven 
of the men assigned to various drain- 
age basins. 

The concept of systematic water 
studies originated with Major J. W. 
Powell, the second director of the 
U. S. Geological Survey, who, with 
the aid of Capt. C. E. Dutton, out- 
lined the general plan of procedure 
for starting the work. Frederick H. 
Newell was then selected to de- 
velop the idea and work out the de- 
tails. He, who was later to become 
the first director of the U. S. Bureau 
of Reclamation, was the leading 
force in the work and more than 
anyone else was responsible for its 
success. 

For the seven years following Em- 
budo, water resources studies were 


Joun C. Hoyt 
U. S. Geological Survey, Washington, D. C. 


limited to the arid West in connection 
with irrigation possibilities. The 
work really got under way on a na- 
tionwide basis in 1895 when an ap- 
propriation of $12,500 was made for 
“gaging streams and determining the 


The late Frederick H. Newell, father of 
the U. S. water resources studies. 


water supply of the United States and 
for the preparation of reports upon 
the best methods of utilizing the 
water resources.” This broad lan- 
guage covers about every conceivable 
useful investigation of water supplies, 
and has been repeated without sub- 
stantial change in subsequent years. 
Through the foresight of those con- 
ducting the investigations, records of 
flow are now available at over 7,200 
river measurement stations, 3,800 of 
which are now actively operating, on 
the more important streams in the 
United States and on many streams 
in Alaska and Hawaii. This informa- 
tion is published by the U. S. Depart- 


ment of the Interior in Geological 
Survey “Water Supply Papers,” of 
which about 850 have been issued. 

Prior to 1900, the maximum an- 
nual appropriation was $50,000. In 
1903, it rose to $200,000, dropped 
to $100,000 in 1908, and ranged be- 
tween $100,000 and $175,000 for the 
next 20 years. However, the demands 
for basic information by water users 
and water planners have caused the 
annual appropriation to be gradually 
increased since 1928, and for the 
fiscal year 1939 it is $1,050,000. This 
amount is augmented to over $3,000,- 
000 by state and municipal coopera- 
tion, by emergency funds and trans- 
fers from other federal bureaus. 

Incidental to carrying on the in- 
vestigations, methods, instruments 
and equipment for conducting the 
work have been improved and devel- 
oped. The engineers of the U. S. 
Geological Survey have taken the 
lead in this development, and the re- 
sults of their work are accepted as 
standard not only in this country but 
throughout the world. As indicated in 
the accompanying illustration, meas- 
urements of the flow of streams are 
made by wading (1), from a boat 
(2), from a bridge (3) and (5), or 
from a car and cable (6). Most 
velocity determinations are taken 
with the Price current meter (6) 
which was developed by W. G. Price 
in 1882. Although the construction 
details have been improved, funda- 
mental principles of this instrument 
are substantially the same as this 
original model. 

Hand and power reels and booms 
for handling the meter and weights 
when making measurements have 
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1. Measurement by wading. » 






3. Hand reel and boom. 





7. Water stage recorder. 


been developed so that weights as 
large as 500 pounds can now be used 
in measuring streams of considerable 
depth and high velocity. Water-stage 
recorders (7) have been developed 
for recording gage heights in place 
of weight gages, and 70 per cent of 
the stations now in operation are 
equipped with such instruments. The 
discharge integrator for the conver- 
sion of gage height graphs into mean 


4. Current meter (below). 


daily discharges has been developed 
(8), and methods for analyzing and 


interpreting the data have been 
greatly improved. 

Studies are also being conducted 
of the fundamental problems in re- 
gard to the interrelation of surface 
water and groundwater, and of the 
effects of climatic conditions, vegeta- 
tion, topography, geology and the 
works of man as affecting the occur- 


Measurement from boat. 


8. Discharge integrator. 


rence of both surface and ground- 
waters. 

The advances which have been 
made in the last 50 years in the sys- 
tematic collection, analysis and use 
of basic water supply data represent 
more progress in this line than has 
been made in all preceding time, and 
as a result the activity has been es- 
tablished as a major branch of hy- 
draulics. 
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Notes on Sewage Disposal 


A monthly summary of current developments 


conducted by Willem Rudolfs 


THE BEST TREATMENT — 
Plant scale research for the purpose 
of comparing different methods of 
sewage treatment being difficult to 
undertake and costly is seldom car- 
ried on. Conclusions reached on the 
basis of results obtained under vary- 
ing circumstances and with different 
sewage may in general be correct, 
but not necessarily applicable to 
specific conditions. Whedbee and 
Zeller (Texas Eng. Exp. Sta. Bull. 
No. 45, 1938) operated experimental 
plants at Dallas where chemical 
coagulation was compared with a 
submerged brickbat contact aerator 
with upward flow and a trickling 
filter. The average amount of chem- 
ical used was about 75 p.p.m. of fer- 
ric chloride, while the air consump- 
tion for the aerator averaged 3.48 
cu.ft. per gallon of sewage. The per- 
centage removal of suspended solids 
was about the same in each case but 
the biochemical oxygen demand re- 
duction was lowest using chemical 
treatment. 

B.O.D. 
78.2 


87.9 
89.6 


Sus. Solids 
Chemical 89 
Contact aerator 87.5 
Trickling filter 86.9 


The high rate of air application 
caused breaking of the floc. With 
stronge sewage chemical treatment 
costs carried from $26 to $54 per 
million gallons, in spite of the fact 
that the coagulant was manufactured 
at the treatment works from scrap 
iron and chlorine. It appears that 
with strong sewage and high purifi- 
cation requirements trickling filters 
are still far from being outmoded. 


SLUDGE SALES — Dried, digested 
sludge is much in demand at Atlanta, 
Ga., and the city recently purchased 
grinding machines for use at two of 
its disposal plants. The city council 
has now adopted resolutions setting 
forth the terms of sale: For ground 
sludge, $1.50 per cu.yd. where the 
purchaser loads from the pile; $1.75 
when the city loads into the trucks; 
$2 where the city puts the sludge 
into sacks, the sacks being furnished 


by the purchaser. Delivery of ground 
sludge to the purchaser in bulk or 
sacks will be made for an additional 
charge of $2 per cu.yd. where the 
haul is not greater than 5 miles, and 
30¢ per cu.yd. for longer hauls. 
When the purchaser takes sludge 
directly from the beds without hav- 
ing it ground, the price is 50¢ per 
cu.yd. To various departments in the 
city and in the county, ground sludge 
is sold at the rate of 70¢ per cu.yd. 
The department receiving the sludge 
must do the loading and supply 
trucking facilities; no charge is made 
for unground sludge taken directly 
from the beds. 


RADIO SERVICE—What is believed 
to be the first sewer service truck in 
the country to be equipped with 
short wave radio reception facilities 
has been placed in operation by the 
Joint Meeting in Essex and Union 
counties in New Jersey, a sewer au- 
thority for eleven municipalities. The 
installation was made for the purpose 
of facilitating contact with equipment 
and service men at the shortest pos- 
sible time in case of an emergency. 

The Joint Meeting operates a trunk 
sewer some 54 mi. in length and a 
sewage treatment plant. Maintenance 
crews and equipment are located at 
the treatment plant in the city of 
Elizabeth. From this place to the 
outermost point in the district is 12 
mi. The first-aid equipment carried 
on a 3-ton motor truck is as follows: 

Hydrogen sulfide, carbon monoxide and 
combustible gas detectors 

Wolf safety lamp 

Combination velocity blower hose mask 
with safety harness 

Canister type gas masks 

Chippers goggles 

Portable air blower, 214 in. 

Industrial first-aid kit 

Safety belts with ropes attached 


1,500 watt portable electric generator 
and flood-lights 


The Joint Meeting uses six em- 
ployees on general sewer maintenance 
in addition to the personnel at the 
plant. The maintenance men have 
been trained in essential first-aid 
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measures and in addition have had 
special instruction in the use and 
operation of the safety devices carried 
on the truck. At regular intervals 
drills are held during which the equip- 
ment is inspected and tested. The 
radio set was purchased at a cost of 
$170, according to E. P. Decker, 
assistant secretary of the Joint Meet- 
ing. Broadcasting of messages is 
handled through the police radio fa- 


cilities at Newark without cost. 


AERATION RESULTS—There 
are few places where different types 
of activated sludge aeration units 
have been in operation side by side 
for an extended period of time. For 
that reason the results obtained from 
four full scale plants at Manchester, 
England, are of considerable interest 
for comparative purposes. The raw 
sewage averages 236 p.p.m. B.O.D. 
sewage averages 236 p.p.m., B.O.D. 
and 237 p.p.m. suspended solids con- 
tent. (Rivers Dept. Report, 1938). 
The settled sewage contained 173 
p-p.m. B.O.D. and 93 p.p.m. sus- 
pended solids. Results obtained dur- 
ing 365 days operation are: 

Vol. Deten- 


treated tion 
m.g.d. hrs. 


Bio-aeration 602 183 
Simple aeration 1.167 13.7 
Diffused air 1 3.253 10.2 
Diffused air2 3.234 10.2 


FILTER FLIES—It has been claimed 
that filter fly (Psychoda) larvae are 
drowned when the filters are peri- 
odically flooded. This is not the case. 
The larvae are washed out of the 
filter when the flooded beds are 
emptied. It has also been claimed 
that filter flies will not or can not 
breed in enclosed filters. Hamlin and 
Wilson (Proc. Inst. Sew. Pur. Part 
II, p. 43, 1937) found that flies leave 
the enclosed filter via the bottom 
vents in huge numbers in the eve- 
ning and cluster in masses on the 
walls and on the ground near the 
filter. When small holes were drilled 
through the walls of the closed filter, 
immediately on piercing the walls, 
clouds of Psychoda flew out, showing 
that they were living in the filter. 
The numbers of flies were so great 
on occasion that they were scooped 
up and wheelbarrows full disposed 
of. The larvae shun the direct sun- 
light but appear on the surface after 
dark. Enclosing filters, therefore, ap- 
pears to prevent the continuous dis- 
tribution of adult flies. 


Hp. B.0.D. 
per red. 
m.g.d. 9% 
45.6 90.4 
29.3 92.3 
33.8 91.5 
34.0 92.1 
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What It Takes To Weld a Building 


Amounts of metal, labor and electric current required 
on an 18-story building in Boston 


N A RECENT ADDRESS before the 
Boston Society of Civil Engineers, 
J. Theodore Whitney, consulting 
welding engineer of Boston, presented 
a breakdown of his figures on the 18- 
story George White Memorial Build- 
ing of the Massachusetts General Hos- 
pital group in Boston. Because of the 
necessity for reducing construction 
noises, the building was specified to 
be shop riveted and field welded. The 
building, of tower type, covers about 
28,000 sq.ft. on the ground and is 206 
ft. high from basement to roof. The 
total steel required was 2,274 tons. 

Welding was done with eight 300- 
amp. machines, and ;,- and ,-in. 
electrodes were used. An average of 
five welders and a maximum of eight 
were required. Welding began Aug. 
16, 1938 and was finished Nov. 23, 
1938. 

So far as welding procedure was 
concerned, the welding foreman laid 
out the lengths and designated the 
sizes of all welds in accordance with 
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WELDING METAL, TIME AND 
CURRENT ON AN 18-STORY 
HOSPITAL BUILDING 


Height, basement to roof (18 ets 206 ft. 


Total tonnage in building. . 2,274 tons 
Total length of welding....... 115,238 in. 
Equivalent 5/16-in. welds..... 129,516 in. 
Equivalent 3/8-in. welds..... 89,925 in. 
roe i errr 50.68 in. 
Equivalent 5/16-in. welds per ton 56.95 in. 


Equivalent 3/8-in. welds per ton. 39.54 in. 
Welding done by foreman....... 3,074 in. 
Welding done by welders f 112 2,164 in. 
Welders’ time.......... 
Welding per hour of welders’ time 54.4 in. 


Welding per day welders’ time . 86.26 ft. 
Total Bemere’. tiMe. 2. ccccccecce 580 hr. 
Welding per hr. of helpers’ time 198.7 in. 
Hoisting engineer’s time (Union 
requirements) ............ - 842 hr. 
Welding per hr. - nein 
engineer’s time. +++ 136.86 in. 


Foreman’s time. -- 592 hr. 
ae per hr. of ‘foreman’s time 194.7 in. 
Electrode bought: 5/32 in. 500 Ib. 

3/16 in. 4,900 Ib. 

OEE! «kes 5,400 Ib. 


er lb. of electrode wire 

bought ... 21.34 in. 
Total Saaisets melted ‘(Assume 

waste as 30%). 3,780 Ib. 
Weld, per Ib. of electrode melted 30.49 in. 
Electrode melted per ton of nae 1.66 Ib. 
Total electricity used...... 13,754 kw.hr. 
Electricity used per ton of steel 6.05 kw.hr. 
Electricity used per lb. of electrode 

melted 3.63 kw-.hr. 
Electrode melted per kw. ‘hr. - 0.274 Ib. 


Weld, 


the welding details, and the inspector 
checked these lengths and sizes as well 
as the actual condition of welding. 


lee | 
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Hospital: building in Boston which was field welded to reduce construction noise. 
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Welding followed closely behind steel 
erection. Every joint, as it was re- 
ported daily by the inspector, was 
checked off on the erection plans in 
both the field and in the welding engi- 
neer’s office. The accompanying table, 
compiled by Mr. Whitney from his 
records, gives the complete story of 
this job in terms of metal, labor and 
electric current required. 

Coolidge, Shepley, Bulfinch & Ab- 
bott, Boston were the architects; New 
England Structural Co., Everett, 
Mass., the fabricator and designer of 
the welded details subject to the ap- 
proval of the welding engineer; the 
Scott Welding Co., Brooklyn, N. Y., 
the welding contractor; and the Saw- 
yer Construction Co., Boston, general 
contractor. Anthony S. Coombs, a 
member of the Whitney Engineering 
Co., served as welding inspector. 


Facilities Expanded For 
Training Sanitary Engineers 


Twenty-five colleges, almost evenly 
distributed throughout the country, 
now offer undergraduate courses, 
some of them leading to special de- 
grees, in the expanding field of sani- 
tary and public health engineering. 
By comparing the number of colleges 
giving undergraduate training in this 
subject today with those listed in a 
similar survey of 1929, Arthur P. 
Miller, Sanitary Engineer, U. S. Pub- 
lic Health Service, reports that thir- 
teen new colleges are now in this par- 
ticular educational field not previ- 
ously included, and that seven col- 
leges shown in the former report are 
not now included. 

“The net increase in the number of 
colleges giving training to those 
wishing to engage in this type of 
work apparently represents a healthy 
growth,” Mr. Miller said. “It is well 
known that public health work and 
the designing and construction of 
projects essential to improving en- 
vironmental sanitation have both in- 
creased in recent years. The demand 
for men trained to engage in activi- 
ties in those two specialized fields has 
naturally increased and more train- 
ing centers to provide the needed per- 
sonnel are required.” 

It was further stated that civil 
engineering courses of 45 additional 
colleges include sanitary engineering 
subjects requiring up to 10 per cent 
of the student’s time. 
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FROM FIELD AND OFFICE 


Working problems and time-saving methods . . . Edited by Charles S. Hill 


Identifying Survey Corners 


Geo. F. Youne 
St. Petersburg, Fla. 


Field identification of survey cor- 
ners is one of the problems fre- 
quently met by surveyors. The writer 
has helped to solve this temporarily 
by having a yardstick firm stencil his 
name and address on the sides of 
the stick instead of the usual grad- 
uations. Where there are differences 
in opinion as to the location of the 
corners this identifies the corner. In 
a recent case the adjoining owner 
removed the pipe not knowing a 
registered surveyor had set it. These 
markers lead readily to the stakes 
or pins which are usually placed low 
enough to avoid disturbance. It serves 
as an underwriting of the survey. 
Incidentally, the marker has an ad- 
vertising value. 


Marking Traffic Lines 


N. F. SCHAFER 
Engineer of Maintenance, 
Indiana Highway Commission, 
Indianapolis, Ind. 

The centerline that is a character- 
istic of Indiana state highways is 
marked by the maintenance depart- 
ment. A self-driven motor vehicle 
with very narrow tread (around 30- 
36 in.) and a long wheelbase (20 
ft.) is the most economical method 
of putting down a centerline. The 
operator of this marker can keep a 


straight line and traffic can run un- 
molested on either side of the line. 
This work is done when the tem- 
perature is below 40 deg. F. and 
when the pavement is dry. A heavy 
cutback asphalt is used (R.C. 3 or 4, 
state highway commission of Indiana 
standard specifications) on all types 
of surfaces. On rock asphalt sur- 
faces a finely crushed stone is applied 
from a hopper on the marker to in- 
crease the visibility of the centerline. 
This is immediately rolled with a 
portable roller. The cost of this work 
is about $10 a mile for equipment, 
material, and labor. 


Interesting Truss 
Construction 


K. B. HUMPHREY 
Sayreville, N. J. 


The sketch shows an iron-rod truss 
which was erected over thirty years 
ago and is still in service. No doubt 


oe 2-7" is spaced 15" centers 
[ron-rod and timber truss. 


this type of truss was used because 
of the heat from the brick kiln, the 
top of which comes within 4 ft. of 
the rods at the center of the span. 
Why this same sort of truss was not 
used on the spans between the kilns 


Centerline marker (left) and roller (right) rolling chips into wet mark. 
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is not known. Every alternate truss 
in this section of the building has 
the rods. The trusses are spaced 16 
ft. apart. The unusual feature of this 
construction is that the span is 70 ft. 
Kidder states that for moderate spans 
such trusses are cheaper than steel 
trusses, and where the rafters and 
purlins are of wood (as is the case 
in this instance) they are about as 
good. It would seem that a moderate 
span would be about 50 ft. It is 
understood that the trusses were built 
flat and then tipped up in place, 
the rods being finally adjusted after 
the roof load was on. 


. . e 


Where the Decimal Point 


Goes 


Joun B. Douc.ass 
Charleston, W. Va. 


The number of computers who 
have trouble in placing the decimal 
point in slide-rule computations is 
astonishing. Perhaps the following 
rules will help: they were taught the 
writer by Prof. Carl Cathers, West 
Virginia University and to the 
writer’s knowledge have never been 
published before: 

When multiplying and the slide 
goes to the right the product will 
possess the sum of the digits of the 
multiplicand and the multiplier less 
one; when the slide goes to the left 
the product will possess the sum of 
the digits. If dividing and the slide 
goes to right the quotiant will have a 
number of digits equal to the divi- 
dend digits minus the divisor digits 
plus one; but if the slide goes to left 
the quotient will possess a number of 
digits equal to the dividend digits 
minus the divisor digits. If numbers 
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CAMERA NOTES AT THE CORPUS CHRISTI FILTER PLANT 


The ball-bearing rotary ventilator (left) is set over the pipe 
gallery of the Corpus Christi, Tex., filter plant at Calallen to 
maintain air circulation and prevent the pipes from sweating. 
Shown in the center are three sets of aluminum aeration bowls 
Each bow! has orifices in the bottom, the jets from which are 
protected from the wind by surrounding aspirator chambers, 
cone-shaped at the top and cylindrical at the bottom. At the 


less than one are being multiplied 
the ciphers are handled as minus 
digits; when dividing the ciphers are 
handled as plus digits. 


Sound Control In Blasting 
F. R. Cozzens 


Stockport, Ohio 


It often becomes necessary to do 
blasting close to schools, hospitals 
and other institutions where noise is 
especially objectionable. Noise from 
such blasting may be controlled to 
a great extent by the surface insula- 
tion illustrated. 

The general procedure is to place a 
covering of rock-wool or loose as- 
bestos fiber over and around each 
loaded blast hole for a distance of 
6 ft. The fiber cover averages 3 in. 
thick, and over it is spread a layer 
of heavy-grade building paper. The 
paper is then covered with an inch 
or so of loose earth, which is 
sprinkled with water to hold the in- 
sulation firmly to the ground. Con- 
necting wires are pushed up through 
the covering, and the charge is fired 
electrically in the usual manner. 
About 20 Ib. of fiber and 25 sq.ft. 


of paper are required for each hole, 
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Silencer for blast holes. 


and the insulation cost per hole aver- 
ages 47¢. 

The effects are similar to the ac. 
tion of a silencer on a rifle. Sound 
of the explosion is initially muffled 
upon contact with the surface insula- 
tion, and in scores of tested blasts 
the noise nuisance was reduced as 
much as 40 per cent. 


Fre_tp & OFFICE COMMENT 


Revising Highway Curves 


Sir: In adding transitions to a sim- 
ple curve without changing the center 
of the curve appreciably it is un- 
necessary to make the calculations 
shown by W. T. Hughes in Engi- 
neering News-Record Feb. 16, 1939, 
p. 74. Values for E, and 7, are read 
directly from Table IV of the book 
“Transition Curves for Highways” 
prepared by the U. S. Bureau of Pub- 
lic Roads. 

In the numerical example pre- 
sented by Mr. Hughes, / (or A in the 
book) is 60 deg. and E, of the origi- 
nal curve is 147.80. In the book one 
turns to Table IV for A = 60 deg., 
page 121, and reads E, = 147.7 for 
D = 7 deg. and L, = 600 ft., or E, 
= 148.9 for D, = 6 deg. and L, 
= 150 ft. Either combination is satis- 
factory for all practical purposes, 
one being within 0.1 ft. and the other 
within 1.1 ft. of the original line. 

Once the design is chosen all other 
data for laying out the curve with 
transitions may be taken from the 
book without calculations. If the first 
design in the numerical example is 


right is an ornamental cascade and goldfish pond at which the 
ingenious superintendent has rigged up an automatic “fish 
feeder.” It consists of an electric light bulb suspended a few 
inches above the water surface to attract inseets to the light 
and to the reflection of the light. Visitors watch interestedly to 
see the fish make a strike under the light as a bug hits the 
water. 





chosen 7, = 781.76 is read directly 
alongside E,. Turning to Table V for 
L, = 600 ft., pages 186 and 187, all 
the data for the transition are read 
alongside D, = 7 deg. These data in- 
clude deflection angles from the point 
of spiral to points on the transition 
dividing it into 10 equal lengths. 
“Transition Curves for Highways” 
may be procured by sending 60¢ (not 
in stamps) to the Superintendent of 
Documents, Washington, D. C. The 
writer is the author. 
JosePH BARNETT 
Washington, D. C. Feb. 21, 1939 


Bridge Camber On Crests 


Sir: In the article on “Bridge 
Camber On Crests” by C. B. Coe 
(ENR, Jan.. 5, p.40), the formula 
for camber should be 


B? (9-9') 
C= “00L 
where C = camber in feet. 
B= span of bridge in feet. 
&-& = algebraic difference in 
grades in per cent. 
L = length of vertical curve 
in feet. 

The omission of the square of B 
was doubtless a typographical error, 
which should be corrected in your 
columns before some unwary engi- 
neer uses it. 

To the camber thus computed 
should be added a camber equal to 
the deflection at mid-span under full 
dead load to obtain the total camber 
required for the bridge. 

Eric C. Norton 
Albany, N. Y. Jan. 23, 1939 
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FROM AN EDITOR’S NOTEBOOK 





Travel notes made by editors on their visits to men in the field 


Me MENTION the word 
“canal” in Florida and you 
start a discussion that is hard to stop. 
Opinions concerning the desirability 
of the proposed Gulf-Atlantic ship 
canal divide the state now as effec- 
tively as a waterway will when and 
if it should be built. Floridians to 
the north and adjacent to the canal 
route are in favor of its construction. 
Those to the south are vehement in 
their denunciation of the project. 

In the northern part of the state 
the waterway is visualized as a cor- 
ridor of traffic which will bring un- 
told development to the region. Jack- 
sonville, eastern terminus of the 
canal, among other things would be- 
come the gateway to the gulf. Ocala, 
a conservative community of 8,000 
people located near the midpoint of 
the canal, with sober jubilation en- 
tertains hopes of becoming the ma- 
jor fruit-shipping center of the state. 
And all along the route tiny ham- 
lets see the proposed waterway as 
perhaps their only opportunity to 
grow to greater stature. 

But in Miami, Tampa and St. 
Petersburg, key cities of the south- 
ern peninsula, the project is vigor- 
ously damned. The strongest reason 


advanced for its condemnation is the 
possibility that groundwater supplies 
will be affected. Construction of the 
cut and subsequent entry of sea water 
may ruin the water supply, it is 
argued, and since no authorities are 
willing to guarantee that this will not 
occur, the undertaking should be 
abandoned. Furthermore, it is 
pointed out, the canal would give a 
shipping time advantage to Texas 
fruit growers, which would be detri- 
mental to the Florida citrus industry. 
Tampa is not so concerned about 
these things, however, as it is about 
possible loss in shipping; among 
other port facilities at this place is 
the largest drydock between Mobile 
and Norfolk. It is pointed out that 
if the canal is a “commercial and 
military need,” as President Roose- 
velt recently stated, why does he 
suggest a construction period last- 
ing as long as 10 to 15 years? 
Seldom heard but nevertheless re- 
ported to be actively at work in dis- 
couraging the construction of the 
waterway are the major railroads 
serving the state—the Seaboard, the 
Atlantic Coast Line and the Florida 
East Coast Ry. They. have made 
Florida what it is today. Quite nat- 





Looking across the canal cut near Ocala where the bottom width is 250 ft. Since 
this work was done in 1936 rain wash has eroded the banks. 
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The work of erosion on a once neatly 
trimmed bank of the Florida Canal. 


urally they exert an important in- 
fluence on affairs in this state. 
Observing part of the cut already 
made near Ocala—a great ravine 
whose once neatly trimmed banks and 
berm have been badly eroded by rain 
wash—it may be difficult to conceive 
of great ocean liners steaming 
through the scrub-pine forest. But 
as one observer remarked “Any proj- 
ect that has been talked about for 
more than a hundred years, and 
which will cost a couple of hundred 
million dollars to build, has just got 
to go through some time. And to meet 
the needs of political expediency we 
can excavate it during this depres- 
sion, and fill it up during the next 
one.” —E.J.C. 


Florida, Feb. 1939 


Explosion Hazards in 
Manholes Studied in Boston 


An investigation of combustibles 
in manholes in Boston, conducted by 
the U. S. Bureau of Mines, shows 
a marked reduction in explosion haz- 
ards. A general survey of the con- 
stituents present in manholes showed 
two general types of contamination: 
(1) gases containing hydrogen, car- 
bon monoxide, illuminants, and 
methane, usually due to manufac- 
tured gas that had found its way into 
manholes from leaks in gas mains 
and services, and (2) gases that con- 
tained abnormally high percentages 
of carbon dioxide, varying amounts 
of methane, and low percentages of 
oxygen, termed “soil” gases. 

The results of the survey are given 
in report 3433, which may be ob- 
tained from the Bureau of Mines, 
Washington, D. C. 
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# PROPER SHEAVE GROOVES 


INCREASE 2G 


Insure maximum rope life by using sheaves with the 
proper groove diameter. Before installing a new rope, 
sheave and drum grooves should be checked carefully. 


Figure I. Sheave grooves that are too large will tend to 
flatten the rope. This type of groove increases slippage 
and subsequently abrasion. 


Figure 2. Sheave grooves that are too small support the 
rope only on the side walls of flanges resulting in pinch- 
ing and crushing of the rope. Frequently this condition 
is aggravated by an old rope wearing a deep groove of 
small diameter. In such instances the new replacement 
rope, being slightly larger in diameter, is also damaged 
by the non-uniform flange walls. 


Figure 3. Correctly designed sheave grooves give the rope 
maximum support without pinching, crushing or damage 
to it. 


The small cost of dressing down grooves to the proper 
contour, or when necessary, even the cost of new sheaves 
will be more than returned in longer rope service. 


TRU-LAY Preformed rope best adapts itself to the sheave 
groove. 


Your American Cable engineer will gladly help you 
solve your wire rope problems. 


BUY ACCO QUALITY whether it is American Cable Wire Ropes and Slings— American Chains (Weed 
Tire Chains, Welded and Weldless Chains)—Campbell Abrasive Cutting Machines— Wright Hoists— 
Page Chain Link Fence—Page Welding Wire—Page Traffic Tape—Reading-Pratt & Cady Valves— 
or any other of the 137 ACCO Quality Products. 


AMERICAN CABLE DIVISION 


WILKES-BARRE, PENNSYLVANIA 
District Offices: Atlanta « Chicago « Detroit « Denver « Los Angeles . 
New York « Philadelphia « Pittsburgh « Houston « San Francisco 
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CONTRACT UNIT PRICES 


What contractors are bidding on different kinds of construction work 


HIGHWAY BRIDGES, 
WYOMING 


OWNER: Wyoming State Highway Commission, Cheyenne; 
J. R. Phillips, district engineer. 
PROJECT: Construction of six treated timber bridges and 
33 reinforced concrete culverts on 14 miles of U.S. 20 
between Casper and Glenrock in Natrona and Converse 
counties. Work is to be completed in 180 working days. 
Transportation facilities by rail and highway are available. 
For the 33 concrete culverts there is a relatively small 
amount of Class “A” concrete needed. This is due to the 
fact that 13 of the culverts are to be built over pull-rod 
lines used in pumping wells in an oil field, and only small 
boxes are necessary. The pull-rod boxes are to be built 
without interfering with the continuous operation of the rod 
lines. 
BIDS: Twelve bids were received Jan. 26, 1939, ranging from 
the contract low of $74,330 to $87,713. Minimum labor rates 
are as follows: skilled, 80¢ per hr.; semi-skilled, 65¢ per hr.; 
common, 55¢ per hr. 
LOW BIDDERS: 
1. Peter Kiewit Sons Co., 
2. Rognstad-Olsen, Casper 
3. Geo. W. Condon Co., Omaha 


Omaha (contract)... .$74,330 
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STREETS, MINNESOTA 


OWNER: City of Duluth; T. F. McGilvray, city engineer. 


PROJECT: Concrete paving on 53rd St. west from Ramsey 
St. to Northern Pacific right of way and from Ramsey to 
Bristol St.; also 54th St. west from Main to Ramsey St. 
Project includes 8,700 sq.yd. of pavement and 5,260 lin.ft. 
of 6-in. integral curb. Stipulated contract time is six months. 
Transportation facilities by rail, highway and water are 
available. 
BIDS: Three bids were received Feb. 10, 1939, ranging from 
the contract low of $28,692 to $30,088. Minimum labor rates 
are as follows: skilled, 70¢ per hr.; semi-skilled, 6742¢ per 
hr.; common, 621¢ per hr. 
LOW BIDDERS: 

1. John Wiinamaki, Duluth 

2. Thornton Bros. Co., Duluth 

3. Julien & Broman, Duluth 


(contract ) 


Item 
1, Earth exeav.... 
. Rock exeay.... 
. Earth exeav. in trench 
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RESERVOIR, OREGON 


OWNER: Water Board of Eugene, Ore.; J. W. McArthur, 


general superintendent. Stevens & Koon, Portland, engineers. 


PROJECT: Construction of a reservoir, unit 2 of a PWA 
waterworks project, including water level recorder, cen- 
trifugal pump with motor, and other appurtenances. Trans- 
portation facilities by rail and highway are available. 
BIDS: Eight bids were received Feb. 27, 1939, ranging from 
the contract low of $149,888 to $218,553. Minimum wage 
rates are as follows: skilled, $1.20 per hr.; semi-skilled, 75¢ 
per hr.; common, 50¢ per hr. 
LOW BIDDERS: 

1. H. J. Adler Construction Co., 

(contract) . 
2. Bennett & Taylor, ee A ee 164, 699 
3. Mountain States Construction Co., Eugene 


Yakima, Wash. 


Unit Prices 


Quan. (1) (2) 
300 ¢. y. $2.00 
10.00 
15.00 
14.25 
10.00 
035 
60 
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Common exeav., found. . 
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Rock excav.— ing 
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MISSISSIPPI RIVER BRIDGE, 
ILLINOIS AND IOWA 


OWNER: City of Rock Island, Ill.; Ash, Howard, Needles 
& Tammen, Kansas City, Mo., engineers. 

PROJECT: Construction of a highway bridge over the 
Mississippi River between Rock Island, Ill., and Davenport, 
Iowa. Of tied girder steel arch construction, it is to consist 
of two 540-ft. and three 396-ft. spans carrying two 20-ft. 
lanes with center strip, and two sidewalks. Total length 
including approaches is to be 4,447 ft. Transportation by 
rail and highway is available. 


(Contract unit prices continued on page 68) 
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New Toncan Twin Span Arch Bridge on state bighway in Fulton County, Ga. 


... IN A TONCAN SECTIONAL PLATE ARCH BRIDGE 


EN a drainage structure is required to 
TEM cscaptinens existing highway or parkway 
improvements, nothing rivals the beauty obtain- 
able in a Toncan sectional plate arch bridge. 
With headwalls constructed of natural material 
usually available in the locality, the effect is one 
of unusual harmony and rustic beauty. 


There are many advantages in using Toncan 
sectional plate for small bridges, outstanding 
features being simplicity of design and construc- 
tion. The plates, which are especially fabricated 


a 


TONCAN 


to order, may be transported with ease to the 
bridge site. The metal structure may be erected 
in a few hours’ time by unskilled labor. Once 
installed, rust-resistant Toncan Iron, in any form 
of drainage structure, will give lasting, trouble- 
free service. 


Ask your Toncan representative to see desigas 
and cost data on some of the new Toncan drain- 
age structures recently built for Federal, State and 
local authorities. Toncan Culvert Manufacturers’ 
Association, Republic Building, Cleveland, Ohio. 
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(Contract Unit Prices continued from page 66) 


BIDS: Bids were taken Feb. 17, 1939, on contracts 2, 3, 4, 
5, 6, 7 and 8. Contracts 4 and 7 cover the entire job, and 
awards were made on this basis. Contract 1 for mis- 
cellaneous bents was awarded previously. On contract 
4 (substructure) there were five bids ranging from the 
contract low of $426,997 to $571,114. On contract 7 (super- 
structure) five bids were received, ranging from the contract 
low of $1,135,964 to $1,494,962. 
LOW BIDDERS: (Contract 4) 

1. McCarthy Improvement Co., 

(contract) 

2. C. E. Carson, Chicago 

3. Power-Thompson, Joliet, Ill 
LOW BIDDERS: (Contract 7) 

1, American Bridge Co., Chicago (contract) . 

2. Bethlehem Steel Co., Bethlehem, Pa 

3. R. C. Mahon & Co., Detroit 


Cowrract No. 4 


Davenport, Iowa 


533,738 


- $1,135,964 
1,379,995 
1,423,950 


Unit Prices 


———— 


Item Quan. (1) (2) 
Bases & piers. . 5,230 ¢. y. $19.10 $23 50 
Cone. above tops & bases of 
5,630 ¢. y. 17.16 15.50 
-06 06 


piers. . 
Reinf. mise. metal. ; 165 ,000 Ib. . 
Steel found. _ 1,312,000 Ib. .087 044 
Cone. bent o>. abutments, oie ee ain 

retaining wal J cy. . : 

Cone. pav. ee 2,650 oe. y. 12.00 15.00 
Reinf. & misc. ai is cea, 
i ‘ 356 ,000 Ib. 05 0425 
8,2001.f. 2.50 2.80 
2,300 1. f. 1.50 1.40 1.20 


14,000 c. y. 
LS. 


re PF MP PPS SS 
i) 


10. 


in entrance 
‘ Cut stone for entrance plazas 
yo drainage system 


7,000 00 
4,000.00 
5,000.00 

3.00 


50 1.25 
11,000.00 16,250.00 
LS. 5,000.00 4,000.00 
LS. 9,200.00 5,600.00 


1,000 s. y. 1.50 1.10 
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; PR on conc. base in street 
in Davenport 


Contract No. 7 
Ustr Prices 


Quan. 
17 ,300 ,000 ib. 
4,670 c. y. 
1,495 ,000 Ib. , 0444 ] 05 
LS. 6,080.00 6,500.00 7,500.000 


19,986.00 21,000.00 20,000.00 


. Metal work (silicon, carbon, 
alloys, castings, etc.) 

. Cone. on river ridge & via- 
duct span 

. Reinf. in cone. of item 2. 

. Tool houses and locker houses 

. Complete elec. sys. for entire 
project ae i L.S. 


$0.071 


GILA PROJECT, ARIZONA 


OWNER: U. S. Bureau of Reclamation; L. J. Foster, con- 
struction engineer. 

PROJECT: Construction of Fortuna spillway at Station 
948.00, and bridges at Station 876.75 and Station 987.12, 
gravity main canal, Gila project, Ariz. The work is located 
about 10 miles east of Yuma. Spillway is used to lead water 
from the side of the canal to the Gila River. First bridge 
is a 94-ft. three-span timber farm bridge crossing the canal 
at a skew. Second bridge is a three-span 91-ft. timber high- 
way bridge. Contractor is to begin work within 30 days of 
receipt of notice to proceed, and is to complete the work 
within 450 calendar days from such receipt. Government 
will furnish cement; sand and broken rock or gravel for 
use in concrete; admixtures if required for use in concrete; 
cement and sand for use in mortar and grout; and other 
materials not supplied by the contractor which become a 
permanent part of the structure. 

BIDS: Six bids were received Mar. 1, 1939, ranging from 
$58,857 to $84,833. Minimum labor rates are as follows: 
skilled, $1.10 per hr.; semi-skilled, 70¢ per hr.; common, 
62\¢ per hr. 
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= tedan. material in float drums 
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LOW BIDDERS: 


1. Norman I. Fadel, Los Angeles 
2. Parish Bros., Hollywood, Calif 
3. Winston Bros. Co., Los Angeles 


Item 
. Exeay.common, for canal and spill- 
roughing out 
172, 100 ¢. y. 
2. Exeay. rock for canal and spillway 
channel 
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PIER, NEW YORK 


OWNER: City of New York; commissioner of docks in 
charge. 
PROJECT: Removal of structure of old pier 26 and removal 
of inshore portions of pier and shed of old pier 25, to be 
replaced by a new pier 26 with its adjacent platforms; 350 
days are allowed for completion. 
BIDS: Seven bids were received Jan. 25, 1939, ranging from 
the contract low of $576,550 to $689,384. 
LOW BIDDERS: 
1, J. Richard Steers, Inc., New York (contract) . 
2. Allen W. Spooner & Son, Inc., New York 
3. Spearin Preston & Burrows, Inc., New York. . 


$576,550 


_Um NIT Prices 


Quan. () 2) 
1, Remov. struct. old*Pier 26 and 
$54,000.00 $55,362.00 $68,000.00 
. 80, .63 65 


16,000 ©. y. 1.80 1. 60 
5, . 50 
-_. 459,500.00 484,202 00 453, 


Item 


WATER MAIN, MICHIGAN 


OWNER: City of Bay City, Mich.; Ayres, Lewis, Norris and 
May, engineers. 

PROJECT: Water main extension project located on North 
Henry St. at Michigan Central Railroad tracks. Stipulated 
contract time is 80 days. Minimum labor rates are as follows: 
skilled, 80c. per hr.; semi-skilled, 70c. per hr.; common, 
60c. per hr. 

BIDS: Nine bids were received Nov. 8, 1938, ranging from 
$7,878 to $14,907. Contract was awarded to the Leonard 
Construction Co., Saginaw, Mich. (low bidder). Unit prices, 
to be applied in the event additions to or deductions from 
work to be performed under the coutract arise, were sub- 
mitted by the low bidder as follows: 36-in. cast iron main 
in place, $21.88 per lineal foot; concrete sidewalk removed 
and replaced, 18 c. per sq. yd.; pavement removed and 
replaced, $4.50 per lineal foot of main. 








